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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller for motor in 
which temperature rise of an armature coil or a switching circuit 
can be suppressed. 

SOLUTION: Temperature-sensitive resistor elements Rtu-Rtw, 
coupled thermally with the three-phase armature coils Lu-Lw of a 
motor 1, are connected in parallel, and a voltage signal Vt obtained 
across the parallel circuit of the temperature-sensitive resistor 
elements is inputted to the CPU of a controller 13. Temperature 
rise suppression control is made to limit the output from the motor, 
when the voltage signal Vt, expressed in terms of the temperature 
exceeds a set level. Since different voltage/temperature 
conversion tables are employed, when the motor is locked and 
operated steadily, protective operation can be effected either when 
the temperature of the three-phase armature coils Lu-Lw is 
increased abnormally and similarly during steady operation and 
when only the temperature of armature coil of a specific phase 
increases, when the motor is locked. 
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damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit for motors which controls the drive current of the motor equipped with the stator 
which has the armature coil of Rota which has a field, and n phase (n is two or more integers) by the controller 
equipped with CPU n temperature-sensitive resistance elements which were thermally combined with the 
armature coil of n phase of said stator, respectively, and were connected to juxtaposition are prepared. Fixed 
direct current voltage is impressed to the both ends of the parallel circuit of the temperature-sensitive resistance 
element of these n individuals. The voltage signal acquired to the both ends of the parallel circuit of said n 
temperature-sensitive resistance elements is inputted into one analog input port of CPU of said controller. Said 
controller A rotation condition judging means to judge whether it is in the super-low rotation condition or the 
lock condition that said motor was set up, The 1st electrical potential difference / temperature conversion means 
which converts said voltage signal into temperature when judged with it being in the super-low rotation 
condition or the lock condition that said motor was set up by said rotation condition judging means, The 2nd 
electrical potential difference / temperature conversion means which converts said voltage signal into 
temperature when judged with said motor up by said rotation condition judging means, [ a super- low rotation 
condition and ] [ lock ] The case where the temperature converted when the temperature converted by said the 
1 st electrical potential difference / temperature conversion means exceeded the 1 st laying temperature is higher 
controls by the condition of being judged with said motor being in a super-low rotation condition or a lock 
condition with said rotation condition judging means to make the output of said motor low. In the condition of 
being judged with said motor being in a super-low rotation condition and a lock condition by said rotation 
condition judging means, with said the 2nd electrical potential difference / temperature conversion means The 
control unit for motors characterized by having the temperature rise control control means which the case where 
the temperature converted when the converted temperature exceeded the 2nd laying temperature is higher 
controls to make the output of said motor low. 

[Claim 2] In the control unit for motors which controls the drive current of the motor equipped with the stator 
which has the armature coil of Rota which has a field, and n phase (n is two or more integers) by the controller 
equipped with CPU n temperature-sensitive resistance elements which were thermally combined with the 
armature coil of n phase of said stator, respectively, and were connected to juxtaposition are prepared. Fixed 
direct current voltage is impressed to the both ends of the parallel circuit of the temperature-sensitive resistance 
element of these n individuals. The voltage signal acquired to the both ends of the parallel circuit of said n 
temperature-sensitive resistance elements is inputted into one analog input port of CPU of said controller. Said 
controller A rotation condition judging means to judge whether it is in the super-low rotation condition or the 
lock condition that said motor was set up, The value of said voltage signal is compared with the 1st set point in 
the condition of being judged with said motor being in a super-low rotation condition or a lock condition with 
said rotation condition judging means. The case where the difference of the value of said voltage signal and the 
1st set point is larger controls to make the output of said motor low, when judged with the temperature of the 
armature coil of some phases being over an allowed value from the size relation between the value of said 
voltage signal, and the 1 st set point. The value of said voltage signal is compared with said 1 st set point and the 
2nd different set point in the condition of being judged with said motor being in a super-low rotation condition 
or a lock condition by said rotation condition judging means. It has the temperature rise control control means 
which the case where the difference of the value of said voltage signal and the 2nd set point is larger controls to 
make the output of said motor low when judged with the temperature of each armature coil being over an 
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allowed value from the size relation between the value of said voltage signal, and the 2nd set point, The control 
unit for motors by which it is characterized. 

[Claim 3] The position transducer which detects the angle-of-rotation location to the stator of said Rota of the 
brush loess direct current motor for motor car both drives equipped with the stator which has the armature coil 
of Rota which has a magnet field, and n phase (n is two or more integers), The switching circuit prepared 
between said DC power supplies and armature coils in order to switch the phase which passes a drive current to 
said armature coil from DC power supply, The rate controller material operated in case the rotational speed of a 
motor is adjusted, and the throttle sensor which outputs the throttle signal of the magnitude which detected the 
amount of displacement of said rate controller material as throttle opening, and ****ed in this throttle opening, 
It has the controller which has a means to control said switching circuit to switch the phase which passes said 
drive current according to the output of said position transducer in order to rotate said Rota. A duty ratio 
operation means for said controller to be equipped with CPU and to calculate the duty ratio of said drive current 
to said throttle signal, In the control unit for motors which has the PWM control means which controls said 
switching circuit to consider as the current of an PWM wave which has the duty ratio which calculated said 
drive current with said duty ratio operation means n temperature-sensitive resistance elements which were 
thermally combined with the armature coil of n phase of said stator, respectively, and were connected to 
juxtaposition are prepared. Direct current voltage fixed to the both ends of the parallel circuit of the 
temperature-sensitive resistance element of these n individuals is impressed. The voltage signal acquired to the 
both ends of the parallel circuit of said n temperature-sensitive resistance elements is inputted into one analog 
input port of said CPU. Said controller A rotation condition judging means to judge whether it is in the super- 
low rotation condition or the lock condition that said motor was set up, The 1st electrical potential difference / 
temperature conversion means which converts said voltage signal into temperature when judged with it being in 
the super-low rotation condition or the lock condition that said motor was set up by said rotation condition 
judging means, The 2nd electrical potential difference / temperature conversion means which converts said 
voltage signal into temperature when judged with said motor up by said rotation condition judging means, [ a 
super-low rotation condition and ] [ lock ] In the condition of being judged with said motor being in a super-low 
rotation condition or a lock condition with said rotation condition judging means, with said the 1st electrical 
potential difference / temperature conversion means The case where the temperature converted when the 
converted temperature exceeded the 1st laying temperature is higher amends the duty ratio which calculated the 
increment rate to the throttle opening of the duty ratio of said drive current with said duty ratio operation means 
so that it might be made small. In the condition of being judged with said motor being in a super-low rotation 
condition and a lock condition by said rotation condition judging means, with said the 2nd electrical potential 
difference / temperature conversion means The case where the temperature converted when the converted 
temperature exceeded the 2nd laying temperature is higher the increment rate to the throttle opening of the duty 
ratio of said drive current so that it may be made small The control unit for motors characterized by having the 
temperature rise control control means which amends the duty ratio calculated with said duty ratio operation 
means. 

[Claim 4] The position transducer which detects the angle-of-rotation location to the stator of said Rota of the 
brush loess direct current motor for motor car both drives equipped with the stator which has the armature coil 
of Rota which has a magnet field, and n phase (n is two or more integers), The switching circuit prepared 
between said DC power supplies and armature coils in order to switch the phase which passes a drive current to 
said armature coil from DC power supply, The rate controller material operated in case the rotational speed of a 
motor is adjusted, and the throttle sensor which outputs the throttle signal of the magnitude which detected the 
amount of displacement of said rate controller material as throttle opening, and ****ed in this throttle opening, 
It has the controller which has a means to control said switching circuit to switch the phase which passes said 
drive current according to the output of said position transducer in order to rotate said Rota. A duty ratio 
operation means for said controller to be equipped with CPU and to calculate the duty ratio of said drive current 
to said throttle signal, In the control unit for motors which has the PWM control means which controls said 
switching circuit to consider as the current of an PWM wave which has the duty ratio which calculated said 
drive current with said duty ratio operation means n temperature-sensitive resistance elements which were 
thermally combined with the armature coil ofn phase of said stator, respectively, and were connected to 
juxtaposition are prepared. Direct current voltage fixed to the both ends of the parallel circuit of the 
temperature-sensitive resistance element of tKese n individuals is impressed. The voltage signal acquired to the 
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both ends of the parallel circuit of said n temperature-sensitive resistance elements is inputted into one analog 
input port of said CPU. Said controller A rotation condition judging means to judge whether it is in the super- 
low rotation condition or the lock condition that said motor was set up, The value of said voltage signal is 
compared with the 1st set point in the condition of being judged with said motor being in a super-low rotation 
condition or a lock condition with said rotation condition judging means. When judged with the temperature of 
the armature coil of some phases being over an allowed value from the size relation between the value of said 
voltage signal, and the 1st set point It is alike and the case where the difference of the value of said voltage 
signal and the 1st set point is larger amends the duty ratio which calculated the increment rate to the throttle 
opening of the duty ratio of said drive current with said duty ratio operation means so that it might be made 
small. The value of said voltage signal is compared with said 1st set point and the 2nd different set point in the 
condition of being judged with said motor being in a super-low rotation condition or a lock condition by said 
rotation condition judging means. When judged with the temperature of each armature coil being over an 
allowed value from the size relation between the value of said voltage signal, and the 2nd set point It was alike 
and the case where the difference of the value of said voltage signal and the 2nd set point is larger is equipped 
with the temperature rise control control means which amends the duty ratio which calculated the increment rate 
to the throttle opening of the duty ratio of said drive current with said duty ratio operation means so that it might 
be made small, The control unit for motors by which it is characterized. 

[Claim 5] The position transducer which detects the angle-of-rotation location to the stator of said Rota of the 
brush loess direct current motor for motor car both drives equipped with the stator which has the armature coil 
of Rota which has a magnet field, and n phase (n is two or more integers), The switching circuit prepared 
between said DC power supplies and armature coils in order to switch the phase which passes a drive current to 
said armature coil from DC power supply, The rate controller material operated in case the rotational speed of a 
motor is adjusted, and the throttle sensor which outputs the throttle signal of the magnitude which detected the 
amount of displacement of said rate controller material as throttle opening, and ****ed in this throttle opening, 
It has the controller which has a means to control said switching circuit to switch the phase which passes said 
drive current according to the output of said position transducer in order to rotate said Rota. A duty ratio 
operation means by which said controller calculates the duty ratio of said drive current to said throttle signal, 
The PWM control means which controls said switching circuit to consider as the current of an PWM wave 
which has the duty ratio which calculated said drive current with said duty ratio operation means, An angle-of- 
advance operation means to calculate angle of advance to said throttle signal, In the control unit for motors 
which has the angle-of-advance control means controlled to shift only the angle of advance which calculated the 
change-over include angle which switches the phase which passes said drive current with said angle-of-advance 
operation means to the change-over include angle of the criteria decided by the output of said position 
transducer n temperature-sensitive resistance elements which were thermally combined with the armature coil 
of n phase of said stator, respectively, and were connected to juxtaposition are prepared. Fixed direct current 
voltage is impressed to the both ends of the parallel circuit of the temperature-sensitive resistance element of 
these n individuals. The voltage signal acquired to the both ends of the parallel circuit of said n temperature- 
sensitive resistance elements is inputted into one analog input port of said CPU. Said controller A rotation 
condition judging means to judge whether it is in the super- low rotation condition or the lock condition that said 
motor was set up, The 1 st electrical potential difference / temperature conversion means which converts said 
voltage signal into temperature when judged with it being in the super-low rotation condition or the lock 
condition that said motor was set up by said rotation condition judging means, The 2nd electrical potential 
difference / temperature conversion means which converts said voltage signal into temperature when judged 
with said motor up by said rotation condition judging means, [ a super-low rotation condition and ] [ lock ] In 
the condition of being judged with said motor being in a super-low rotation condition or a lock condition with 
said rotation condition judging means, with said the 1st electrical potential difference / temperature conversion 
means The angle of advance which said angle-of-advance operation means calculated so that a lag might be 
carried out rather than the change include angle which has the angle of advance which calculated the change 
include angle which switches the phase which passes said drive current when the converted temperature 
exceeds the 1st laying temperature with said angle-of-advance operation means is amended. In the condition of 
being judged with said motor being in a super^low rotation condition or a lock condition by said rotation 
condition judging means, with said the 2nd electrical potential difference / temperature conversion means The 
change include angle of the phase which passes said drive current when the converted temperature exceeds the 
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2nd laying temperature with said angle-of-advance operation means The control unit for motors characterized 
by having the temperature rise control control means which amends the angle of advance which said angle-of- 
advance operation means calculated so that a lag might be carried out rather than the change include angle 
which has the calculated angle of advance, and restricts the output of said motor. 

[Claim 6] Said temperature rise control control means In the condition of being judged with said motor being in 
a super-low rotation condition or a lock condition with said rotation condition judging means, with said the 1st 
electrical potential difference / temperature conversion means The case where the temperature converted when 
the converted temperature exceeded the 1st laying temperature is higher amends the duty ratio which calculated 
the increment rate to the throttle opening of the duty ratio of said drive current with said duty ratio operation 
means so that it might be made small. In the condition of being judged with said motor being in a super-low 
rotation condition or a lock condition by said rotation condition judging means, with said the 2nd electrical 
potential difference / temperature conversion means The case where the temperature converted when the 
converted temperature exceeded the 2nd laying temperature is higher the increment rate to the throttle opening 
of the duty ratio of said drive current so that it may be made small The control unit for motors according to 
claim 5 characterized by being constituted so that control which amends the duty ratio calculated with said duty 
ratio operation means, and restricts the output of said motor may be performed further. 

[Claim 7] The position transducer which detects the angle-of-rotation location to the stator of said Rota of the 
brush loess direct current motor for motor car both drives equipped with the stator which has the armature coil 
of Rota which has a magnet field, and n phase (n is two or more integers), The switching circuit prepared 
between said DC power supplies and armature coils in order to switch the phase which passes a drive current to 
said armature coil from DC power supply, The rate controller material operated in case the rotational speed of a 
motor is adjusted, and the throttle sensor which outputs the throttle signal of the magnitude which detected the 
amount of displacement of said rate controller material as throttle opening, and ****ed in this throttle opening, 
It has the controller which has a means to control said switching circuit to switch the phase which passes said 
drive current according to the output of said position transducer in order to rotate said Rota. A duty ratio 
operation means by which said controller calculates the duty ratio of said drive current to said throttle signal, 
The PWM control means which controls said switching circuit to consider as the current of an PWM wave 
which has the duty ratio which calculated said drive current with said duty ratio operation means, An angle-of- 
advance operation means to calculate angle of advance to said throttle signal, In the control unit for motors 
which has the angle-of-advance control means controlled to shift only the angle of advance which calculated the 
change-over include angle which switches the phase which passes said drive current with said angle-of-advance 
operation means to the change-over include angle of the criteria decided by the output of said position 
transducer n temperature-sensitive resistance elements which were thermally combined with the armature coil 
of n phase of said stator, respectively, and were connected to juxtaposition are prepared. Fixed direct current 
voltage is impressed to the both ends of the parallel circuit of the temperature-sensitive resistance element of 
these n individuals. The voltage signal acquired to the both ends of the parallel circuit of said n temperature- 
sensitive resistance elements is inputted into one analog input port of said CPU. Said controller A rotation 
condition judging means to judge whether it is in the super-low rotation condition or the lock condition that said 
motor was set up, The value of said voltage signal is compared with the 1st set point in the condition of being 
judged with said motor being in a super-low rotation condition or a lock condition with said rotation condition 
judging means. When judged with the temperature of the armature coil of some phases being over an allowed 
value from the size relation between the value of said voltage signal, and the 1st set point The angle of advance 
which said angle-of-advance operation means calculated so that a lag might be carried out rather than the 
change include angle which has the angle of advance which calculated the change include angle which switches 
the phase which is alike and passes said drive current with said angle-of-advance operation means is amended. 
The value of said voltage signal is compared with said 1 st set point and the 2nd different set point in the 
condition of being judged with said motor being in a super-low rotation condition or a lock condition by said 
rotation condition judging means. When judged with the temperature of each armature coil being over an 
allowed value from the size relation between the value of said voltage signal, and the 2nd set point It has the 
temperature rise control control means which amends the angle of advance which said angle-of-advance 
operation means calculated so that a lag might.be carried out rather than the change include angle which has the 
angle of advance which calculated the change include angle of the phase which is alike and passes said drive 
current with said angle-of-advance operation fneans, and restricts the output of said motor, The control unit for 
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motors by which it is characterized. 

[Claim 8] Said temperature rise control control means. The value of said voltage signal is compared with the 1st 
set point in the condition of being judged with said motor being in a super-low rotation condition or a lock 
condition with said rotation condition judging means. When judged with the temperature of the armature coil of 
some phases being over an allowed value from the size relation between the value of said voltage signal, and the 
1st set point It is alike and the case where the difference of the value of said voltage signal and the 1st set point 
is larger amends the duty ratio which calculated the increment rate to the throttle opening of the duty ratio of 
said drive current with said duty ratio operation means so that it might be made small. The value of said voltage 
signal is compared with said 1st set point and the 2nd different set point in the condition of being judged with 
said motor being in a super-low rotation condition or a lock condition by said rotation condition judging means. 
When judged with the temperature of each armature coil being over an allowed value from the size relation 
between the value of said voltage signal, and the 2nd set point It is alike, and the case where the difference of 
the value of said voltage signal and the 2nd set point is larger the increment rate to the throttle opening of the 
duty ratio of said drive current so that it may be made small The control unit for motors according to claim 7 
characterized by being constituted so that control which amends the duty ratio calculated with said duty ratio 
operation means may be performed further. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable control unit for motors to control the brush loess 
direct current motor both for a motor car especially used as a driving source of an electric scooter and electric 
cars, such as an electric vehicle, about the control unit for motors which controls the drive current of a motor by 
the controller equipped with CPU. 
[0002] 

[Description of the Prior Art] The motor is equipped with the stator which has the armature coil of Rota which 
has a field, and n phase (n is two or more integers), and he is trying to control rotational speed generally by 
controlling the drive current passed to an armature coil by the controller. If a controller is carried out in recent 
years, many things using CPU are used. 

[0003] Moreover, as a motor which drives an electric car, many brush loess direct current motors are used. As 
everyone knows, the brush loess direct current motor is equipped with Rota which has a magnet field, and the 
stator which has the armature coil of the polyphase of two or more phases, and rotates Rota by switching the 
excitation phase of an armature coil according to the angle-of-rotation location to the stator of Rota. 
[0004] The control unit which controls the drive current of this kind of motor The position transducer which 
detects the angle-of-rotation location to the stator of Rota, and the switching circuit prepared between DC 
power supply and an armature coil in order to switch the phase which passes a drive current to an armature coil 
from DC power supply, The rate controller material operated in case the rotational speed of a motor is adjusted, 
and the throttle sensor which outputs the throttle signal of the magnitude which detected the amount of 
displacement of rate controller material as throttle opening, and ****ed in this throttle opening, It is constituted 
by the controller which controls a switching circuit to switch the phase which passes a drive current according 
to the output of a position transducer in order to rotate Rota. 

[0005] By equipping the controller with CPU and making this CPU perform a predetermined program A duty 
ratio operation means to calculate the duty ratio of a drive current to the value of a throttle signal, The PWM 
control means which controls a switching circuit to consider as the current of an PWM wave which has the duty 
ratio which calculated the drive current with the duty ratio operation means, The angle-of-advance control 
means controlled to shift only the angle of advance which calculated the change-over include angle of the phase 
which passes a drive current to the throttle signal to the change-over include angle of the criteria decided by the 
output of a position transducer is constituted. 

[0006] The duty ratio of a drive current shows the rate of ON time amount to the period of turning on and off of 
a drive current here, and when the period of toff and turning on and off is set to T (= ton+toff) for the time 
amount from which ton and a drive current become zero about the time amount to which a drive current flows, 
duty ratio DF is defined by DF=(ton/T) xl 00[%]. 

[0007] Although the rotational speed of a motor is adjusted in an electric car by carrying out the variation rate 
of the rate controller material, such as an accelerator grip and an accelerator pedal In order to make operation 
feeling of a car good and to make smooth operation perform Duty ratio DF of a drive current is not controlled 
only to the amount alpha of displacement of rate controller material (throttle opening). Duty ratio DF is 
controlled to the both sides of the throttle opening alpha and rotational speed N to change the rate of change of 
duty ratio DF to rate controller material according to the rotational speed N of a motor [rpm]. 
[0008] In controlling duty ratio DF to the thr6ttle opening alpha and rotational speed N as mentioned above 
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ROM is made to memorize the three-dimension map which gives the relation between the throttle opening 
alpha, rotational speed N, and duty ratio DF of a drive current. The technique of carrying out on-off control of 
the switching device of a switching circuit is taken so that duty ratio DF may be calculated to rotational speed N 
and the throttle opening alpha by CPU and a drive current may be made intermittent by calculated duty ratio DF 
using this map. 

[0009] Moreover, in a brush loess direct current motor, only the predetermined include angle is shifting the 
change-over include angle (electrical angle) which switches the phase of the armature coil which passes a drive 
current to the theoretical change-over include angle decided by the mechanical configuration of a motor. The 
phase contrast of the change-over include angle of the phase which passes a drive current, and a theoretical 
change-over include angle is called angle-of-advance gamma, and, generally this angle-of-advance gamma is 
set as the advancing side. 

[0010] In the brush loess direct current motor, generating torque and a maximum shaft speed change with 
above-mentioned angle-of-advance gamma, and if the tooth lead angle of angle-of-advance gamma is carried 
out, although a maximum shaft speed will become low if angle-of-advance gamma is set up so that torque may 
be enlarged, and a maximum shaft speed will become high, generating torque becomes small. 
[001 1] usually, in using a brush loess direct current motor as a driving source of an electric car It is angle-of- 
advance gammao of normal about angle-of-advance gamma which can acquire torque big enough at the time of 
a low speed. It sets up by carrying out. It responds to the rise of rotational speed in the field in which rotational 
speed exceeds the set point, and is angle-of-advance gammao of normal about angle-of-advance gamma. It 
receives, and he carries out a tooth lead angle and is trying to hold the amount of tooth lead angles of angle of 
advance to maximum in the field exceeding the tooth-lead-angle termination rotational speed to which 
rotational speed was set. 

[0012] In performing the above angle-of-advance control, it controls to make it equal to the angle of advance 
which ROM was made to memorize the three-dimension map which gives the relation between the amount 
alpha of displacement of rate controller material (throttle opening), and rotational speed N and angle-of-advance 
gamma, calculated angle-of-advance gamma to the detection value of throttle opening, and the detection value 
of rotational speed using this map, and calculated the angle of advance of a motor. 

[0013] As mentioned above, it is angle-of-advance gammao of normal about angle-of-advance gamma in the 
field in which rotational speed exceeds the set point. While operating where the amount of displacement by the 
side of accelerating of rate controller material is made into max on an uphill etc. (condition of a full throttle) 
when performing control which carries out a tooth lead angle, it will be maintained at maximum by the amount 
of tooth lead angles of angle-of-advance gamma, and rated value will be exceeded the drive current of a motor. 
When such a condition continues for a long time, the temperature of an armature coil rises, an allowed value is 
exceeded, and there is a possibility that these may be damaged. 

[0014] Therefore, when the temperature sensor which detects the temperature of an armature coil is formed and 
an unusual temperature rise is detected by this temperature sensor, the temperature rise inhibitory control which 
restricts the output of a motor and controls a temperature rise is made to perform by decreasing the upper limit 
of the duty ratio of a drive current, and restricting a drive current. 

[0015] However, even if it restricts a drive current at the time of a temperature rise, since the reactive current 
flows [ that angle of advance has carried out the tooth lead angle and ] mostly, rotational speed falls sharply, 
and the problem that a travel speed is restricted arises. Practically, as for depression of the rotational speed at 
the time of performing temperature rise inhibitory control, it is desirable to make it as small as possible. 
[0016] Then, when the temperature of an armature coil is detected and the abnormality rise of temperature is 
detected as shown in JP,8-265919,A, combining the control to which the lag of the angle of advance is carried 
out, and the control which decreases the duty ratio of a drive current, and performing it is proposed. 
[0017] If the lag of the angle of advance is carried out when an unusual temperature rise arises, since a drive 
current will decrease, the temperature rise of an armature coil can be controlled. Moreover, if the approach of 
decreasing a drive current by carrying out the lag of the angle of advance is taken, since depression of rotational 
speed can be lessened compared with the case where the approach of decreasing only the duty ratio of a drive 
current is taken, without carrying out the lag of the angle of advance, it can prevent the feeling of operation 
worsening at the time of temperature rise inhibitory control. 

[001 8] Moreover, if the amount of lags of angle of advance becomes not much large and it will be made to 
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perform control to which the lag of the angle of advance is carried out although it becomes [ the reactive 
current ] excessive and is not desirable, and control which decreases the duty ratio of a drive current 
collectively, since it is not necessary to enlarge the amount of lags of angle of advance so much, it can prevent 
the reactive current becoming excessive. 

[0019] When the duty ratio and angle of advance of a drive current were controlled by the above-mentioned 
explanation, it carried out by it, but since the temperature of an armature coil may carry out an abnormality rise 
when not controlling angle of advance, and a load becomes excessive in the state of a full throttle, it is 
necessary to perform control which restricts the output of a motor so that the temperature of an armature coil 
may be detected and the temperature rise may be controlled. 

[0020] Moreover, also in not only the brush loess direct current motor both for a motor car but the brush loess 
direct current motor which generally drives a load, a stepping motor, a pulse motor, etc., when the abnormality 
rise of the temperature of an armature coil is expected at the time of an overload, the temperature of an armature 
coil is detected and the detected temperature exceeds the set point, it is necessary to perform temperature rise 
inhibitory control which controls the output of a motor. 
[0021] 

[Problem(s) to be Solved by the Invention] He combines thermally the temperature-sensitive resistance element 
as a temperature sensor with the armature coil of any 1 phase of the armature coils of a polyphase, and was 
trying to detect the temperature of an armature coil from the resistance of this temperature-sensitive resistance 
element in the conventional control unit for motors which was made to perform control which controls the 
temperature rise of an armature coil. 

[0022] However, since the abnormality rise of the temperature may be unable to be detected in this way in the 
motor which has the armature coil of a polyphase when there is an abnormality rise of temperature with the 
armature coil of other phases with which temperature is not detected when only the temperature of the armature 
coil of any 1 phase is detected, protection of an armature coil cannot be aimed at accurately. 
[0023] For example, in a brush loess direct current motor, since commutation of a drive current is no longer 
performed when a motor locks by the overload, the condition that a bigger current than the armature coil of 
other phases flows to the armature coil of a specific phase continues, the temperature rises, and a coil is 
damaged by fire. Since the abnormality rise of the temperature of an armature coil may be unable to be detected 
depending on the halt location of Rota at the time of the lock of a motor when a temperature-sensitive resistance 
element is combined only with the armature coil of one phase, protection of an armature coil cannot be aimed at 
accurately. 

[0024] Moreover, since the time amount to which a big drive current flows to the armature coil of a specific 
phase becomes long when the rotational speed becomes very low and the time amount which the commutation 
of a drive current takes becomes long, although a motor does not lock, it will be in a lock condition and the 
same condition, and the armature coil of a specific phase is overheated and there is a possibility of damaging by 
fire. Also in this case, since the abnormality rise of the temperature of an armature coil may be unable to be 
detected when only the temperature of the armature coil of one phase is detected, protection of a motor cannot 
be aimed at accurately. 

[0025] In order to detect the temperature of all the phases of the armature coil of a polyphase, it is possible to 
input into CPU of a controller the temperature detecting signal obtained from the temperature- sensitive 
resistance element which prepared the temperature-sensitive resistance element for every armature coil of eaclT 
phase, and was prepared to the armature coil of each phase according to an individual. However, since it is 
necessary to use the port of the number same among the analog input ports established in CPU which 
constitutes a controller as the source resultant pulse number of an armature coil as input port for reading the 
temperature of an armature coil when constituted in this way, it is necessary to use what has many number of 
analog input ports as a CPU, and the problem that cost becomes high arises. 

[0026] The purpose of this invention is to offer the control unit for motors which enabled it to aim at protection 
of an armature coil accurately, even when the condition that only the temperature of the armature coil of a 
specific phase rises arises. 

[0027] Other purposes of this invention are to offer the control unit for motors which enabled it to aim at 
protection of an armature coil accurately, without being accompanied by the rise of cost, as the temperature 
information on all the phases of an armature poil can be read only by using one analog input port of CPU of a 
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controller. 
[0028] 

[Means for Solving the Problem] This invention relates to the control unit for motors which controls the drive 
current of the motor equipped with the stator which has the armature coil of Rota which has a field, and n phase 
(n is two or more integers) by the controller equipped with CPU. 

[0029] In this invention, n temperature-sensitive resistance elements which were thermally combined with the 
armature coil of n phase of a stator, respectively, and were connected to juxtaposition are prepared, fixed direct 
current voltage is impressed to the both ends of the parallel circuit of the temperature-sensitive resistance 
element of these n individuals, and the voltage signal acquired to the both ends of the parallel circuit of the 
temperature-sensitive resistance element of these n individuals is inputted into one analog input port of CPU of 
a controller. 

[0030] Moreover, a rotation condition judging means to judge whether a controller is in the super-low rotation 
condition or the lock condition that the motor was set up, The 1 st electrical potential difference / temperature 
conversion means which converts a voltage signal into temperature when judged with it being in the super-low 
rotation condition or the lock condition that the motor was set up by this rotation condition judging means, The 
2nd electrical potential difference / temperature conversion means which converts a voltage signal into 
temperature when judged with a motor up by the rotation condition judging means, [ a super-low rotation 
condition and ] [ lock ] The case where the temperature converted when the temperature converted by the 1 st 
electrical potential difference / temperature conversion means exceeded the 1 st laying temperature is higher 
controls by the condition of being judged with a motor being in a super-low rotation condition or a lock 
condition with a rotation condition judging means to make the output of a motor low. In the condition of being 
judged with a motor being in a super-low rotation condition and a lock condition by the rotation condition 
judging means, with the 2nd electrical potential difference / temperature conversion means It considers as the 
configuration equipped with the temperature rise control control means which the case where the temperature 
converted when the converted temperature exceeded the 2nd laying temperature is higher controls to make the 
output of a motor low. 

[0031] As mentioned above, if n temperature-sensitive resistance elements thermally combined with the 
armature coil of n phase, respectively are connected to juxtaposition and fixed direct current voltage is 
impressed to the both ends of the parallel circuit of the temperature-sensitive resistance element of these n 
individuals, the voltage signal acquired to the both ends of the parallel circuit of n temperature-sensitive 
resistance elements will turn into a signal including the information on the temperature of the armature coil of 
all phases. 

[0032] In this case, in the time of a motor being in a super- low rotation condition or a lock condition, and only 
the temperature of some armature coils carrying out an abnormality rise, and the time of the motor carrying out 
stationary rotation and the temperature of the armature coil of all phases carrying out the abnormality rise 
similarly, even if the temperature at the time of an abnormality rise is the same, the value of a voltage signal is 
different. 

[0033] Therefore, in order to convert a voltage signal into temperature, it is necessary to use a different 
conversion table in the time of a motor being in a super-low rotation condition or a lock condition, and the time 
of being in a super-low rotation condition and a lock condition. 

[0034] A rotation condition judging means is established in this invention. Therefore, with this judgment means 
The 1st electrical potential difference / temperature conversion means which converts a voltage signal into 
temperature when judged with it being in the super-low rotation condition or the lock condition that the motor 
was set up, When judged with a motor up by the rotation condition judging means, the 2nd electrical potential 
difference / temperature conversion means which converts a voltage signal into temperature are established. [ a 
super-low rotation condition and ] [ lock ] The 1st laying temperature which determines the timing which starts 
the control which restricts the output of a motor at the time of super-low rotation of a motor or a lock in the 
above-mentioned configuration, the 2nd laying temperature which determines the timing which starts the 
control which restricts the output of a motor at the time of stationary rotation of a motor — being the same — 
Although you may differ, when a motor is in a super-low rotation condition or a lock condition Since the 
temperature of an armature coil carries out an abnormality rise in the inside of a short time and it is easy to 
damage it by fire compared with the time of tjie motor carrying out stationary rotation, for insurance, it is 
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desirable to make the 1st laying temperature of the above lower than the 2nd laying temperature. 
[0035] If constituted as mentioned above, the both sides in the condition that only the temperature of the 
armature coil of a specific phase carries out an abnormality rise, and the condition that the temperature of the 
armature coil of all phases carries out an abnormality rise similarly can be detected using a single voltage 
signal, and an armature coil can be certainly protected from overheating. 

[0036] Moreover, the control action for protecting an armature coil from overheating can be made to perform, 
since the temperature information in which the temperature of the armature coil of all phases was reflected can 
be acquired only by using one analog input port of CPU of a controller, if constituted as mentioned above, 
without using expensive CPU with many analog input ports. 

[0037] Furthermore, if the temperature- sensitive resistance element thermally combined with the armature coil 
of each phase as mentioned above is connected to juxtaposition and a temperature detecting signal is obtained 
from the juxtaposition combined-resistance value of this temperature-sensitive resistance element, dispersion in 
the resistance of a temperature-sensitive resistance element can lessen effect which it has on control. 
[0038] Although it judged whether the unusual temperature rise would have arisen by measuring with laying 
temperature the temperature which converted into temperature the voltage signal acquired to the both ends of 
the parallel circuit of a temperature-sensitive resistance element, and was converted with the above-mentioned 
configuration, it can also judge whether the unusual temperature rise has arisen also by comparing with the 
predetermined set point, without converting the value of a voltage signal into temperature. 
[0039] It is necessary to change the value of a voltage signal with the set point used in order to judge whether 
only the temperature of the armature coil of some phases is carrying out the abnormality rise since it differs in 
the time of only the temperature of some armature coils carrying out the abnormality rise, and the time of the 
temperature of the armature coil of all phases carrying out the abnormality rise similarly, and the set point used 
in order to judge whether the temperature of all armature coils is carrying out the abnormality rise similarly. 
[0040] In this case, a rotation condition judging means to judge whether a controller is in the super-low rotation 
condition or the lock condition that the motor was set up, The value of the above-mentioned voltage signal is 
compared with the 1st set point in the condition of being judged with a motor being in a super-low rotation 
condition or a lock condition with this rotation condition judging means. The case where the difference of the 
value of a voltage signal and the 1st set point is larger controls to make the output of a motor low, when judged 
with the temperature of the armature coil of some phases being over an allowed value from the size relation 
between the value of this voltage signal, and the 1st set point. The value of a voltage signal is compared with 
the 1st set point and the 2nd different set point in the condition of being judged with a motor being in a super- 
low rotation condition or a lock condition by the rotation condition judging means. When judged with the 
temperature of each armature coil being over an allowed value from the size relation between the value of a 
voltage signal, and the 2nd set point, it considers as the configuration equipped with the temperature rise control 
control means which the case where the difference of the value of a voltage signal and the 2nd set point is larger 
controls to make the output of a motor low. 

[0041] In addition, when judging whether the value and the 1st set point of a voltage signal are compared, and 
the abnormality rise of temperature has arisen only with the armature coil of some phases as mentioned above, 
the relation between the value of a voltage signal when the abnormality rise of temperature has arisen, and the 
1 st set point is different whether the temperature coefficient of a temperature-sensitive resistance element is 
forward, or it is negative. That is, when it is detected that the value of a voltage signal became larger than the 
1 st set point when the temperature coefficient of a temperature-sensitive resistance element was forward, it can 
judge with the abnormality rise of temperature having arisen only with the armature coil of some phases. 
Moreover, when it is detected that the value of a voltage signal became smaller than the 1 st set point when the 
temperature coefficient of a temperature-sensitive resistance element was negative, it can judge with the 
abnormality rise of temperature having arisen only with the armature coil of some phases. 
[0042] The size relation between the value of the voltage signal in the case of judging whether as compared 
with the 2nd set point, the abnormality rise of temperature has produced the value of the above-mentioned 
voltage signal with the armature coil of all phases and the 2nd set point is different similarly whether the 
temperature coefficient of a temperature-sensitive resistance element is forward, or it is negative. 
[0043] Moreover, when the temperature coefficient of a temperature-sensitive resistance element is forward, it 
is necessary to set the 2nd set point of the above as a larger value than the 1st set point, and when the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/9/2005 



JP,2002-315383,A [DETAILED DESCRIPTION] 



Page 6 of 19 



temperature coefficient of a temperature- sensitive resistance element is negative, it is necessary to set the 2nd 
set point of the above as a value smaller than the 1 st set point. 

[0044] Usually, the control unit which controls the brush loess direct current motor both for a motor car The 
position transducer which detects the angle-of-rotation location to the stator of Rota, and the switching circuit 
prepared between DC power supply and an armature coil in order to switch the phase which passes a drive 
current to an armature coil from DC power supply, The rate controller material operated in case the rotational 
speed of a motor is adjusted, and the throttle sensor which outputs the throttle signal of the magnitude which 
detected the amount of displacement of rate controller material as throttle opening, and ****ed in this throttle 
opening, It has the controller which has a means to control a switching circuit to switch the phase which passes 
a drive current according to the output of a position transducer in order to rotate Rota. By making CPU of a 
controller perform a predetermined program The PWM control means which controls a switching circuit to 
consider as the current of an PWM wave which has a duty ratio operation means to calculate the duty ratio of a 
drive current to a throttle signal, and the duty ratio which calculated the drive current with the duty ratio 
operation means is constituted. 

[0045] When applying this invention to the driving gear which has such a configuration, a controller A rotation 
condition judging means to judge whether it is in the super-low rotation condition or the lock condition that the 
motor was set up, The 1st electrical potential difference / temperature conversion means which converts said 
voltage signal into temperature when judged with it being in the super-low rotation condition or the lock 
condition that the motor was set up by the rotation condition judging means, The 2nd electrical potential 
difference / temperature conversion means which converts a voltage signal into temperature when judged with a 
motor up by the rotation condition judging means, [ a super-low rotation condition and ] [ lock ] In the 
condition of being judged with a motor being in a super-low rotation condition or a lock condition with a 
rotation condition judging means, with the 1 st electrical potential difference / temperature conversion means 
The case where the temperature converted when the converted temperature exceeded the 1st laying temperature 
is higher amends the duty ratio which calculated the increment rate to the throttle opening of the duty ratio of a 
drive current with the duty ratio operation means so that it might be made small. In the condition of being 
judged with a motor being in a super-low rotation condition and a lock condition by the rotation condition 
judging means, with the 2nd electrical potential difference / temperature conversion means The case where the 
temperature converted when the converted temperature exceeded the 2nd laying temperature is higher the 
increment rate to the throttle opening of the duty ratio of a drive current so that it may be made small It can 
consider as the configuration equipped with the temperature rise control control means which amends the duty 
ratio calculated with the duty ratio operation means. 

[0046] Moreover, without establishing an electrical potential difference / temperature conversion means also in 
this case, when the abnormality rise of the temperature of an armature coil is detected and the abnormality rise 
of temperature is detected by comparing the value of a voltage signal with the set point, a temperature rise 
control control means can be constituted so that the output of a motor may be restricted. 

[0047] In this case, a temperature rise control control means The value of a voltage signal is compared with the 
1st set point in the condition of being judged with a motor being in a super-low rotation condition or a lock 
condition with a rotation condition judging means. When judged with the temperature of the armature coil of 
some phases being over an allowed value from the size relation between the value of a voltage signal, and the 
1st set point It is alike and the case where the difference of the value of a voltage signal and the 1st set point is 
larger amends the duty ratio which calculated the increment rate to the throttle opening of the duty ratio of a 
drive current with the duty ratio operation means so that it might be made small. The value of a voltage signal is 
compared with said 1st set point and the 2nd different set point in the condition of being judged with a motor 
being in a super-low rotation condition or a lock condition by the rotation condition judging means. When 
judged with the temperature of each armature coil being over an allowed value from the size relation between 
the value of a voltage signal, and the 2nd set point, the case where the difference of the value of a voltage signal 
and the 2nd set point is larger the increment rate to the throttle opening of the duty ratio of a drive current so 
that it may be made small The duty ratio calculated with the duty ratio operation means is amended. 
[0048] Although the output of a motor was restricted with the above-mentioned configuration by making small 
the increment rate to the throttle opening of this duty ratio of a drive current when the temperature of an 
armature coil became beyond the set point Api angle-of-advance operation means to calculate angle of advance 
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to a throttle signal, When the angle-of-advance control means controlled to shift only the angle of advance 
which calculated the change-over include angle which switches the phase which passes a drive current with the 
angle-of-advance operation means to the change-over include angle of the criteria decided by the output of a 
position transducer is prepared in a controller When it is detected that the temperature of an armature coil 
became beyond the set point, you may make it make temperature rise inhibitory control perform by amending 
angle of advance to a lag side. 

[0049] In this case, a temperature rise control control means In the condition of being judged with a motor being 
in a super-low rotation condition or a lock condition with a rotation condition judging means, with the 1st 
electrical potential difference / temperature conversion means The angle of advance which the angle-of-advance 
operation means calculated so that a lag might be carried out rather than the change include angle which has the 
angle of advance which calculated the change include angle which switches the phase which passes a drive 
current when the converted temperature exceeds the 1st laying temperature with the angle-of-advance operation 
means is amended. In the condition of being judged with a motor being in a super-low rotation condition or a 
lock condition by the rotation condition judging means, with the 2nd electrical potential difference / temperature 
conversion means The change include angle of the phase which passes a drive current when the converted 
temperature exceeds the 2nd laying temperature with an angle-of-advance operation means It is constituted so 
that control which amends the angle of advance which the angle-of-advance operation means calculated so that 
a lag might be carried out rather than the change include angle which has the calculated angle of advance, and 
restricts the output of a motor may be performed. 

[0050] moreover, in the condition of being judged with a motor being in a super-low rotation condition or a 
lock condition with a rotation condition judging means in this case When the value of a voltage signal is judged 
as the temperature of the armature coil of some phases being over an allowed value from the size relation 
between the value of a voltage signal, and the 1 st set point as compared with the 1 st set point The angle of 
advance which the angle-of-advance operation means calculated so that a lag might be carried out rather than 
the change include angle which has the angle of advance which calculated the change include angle which 
switches the phase which is alike and passes a drive current with the angle-of-advance operation means is 
amended. The value of a voltage signal is compared with the 1st set point and the 2nd different set point in the 
condition of being judged with a motor being in a super-low rotation condition or a lock condition by the 
rotation condition judging means. When judged with the temperature of each armature coil being over an 
allowed value from the size relation between the value of a voltage signal, and the 2nd set point So that control 
which amends the angle of advance which the angle-of-advance operation means calculated so that a lag might 
be carried out rather than the change include angle which has the angle of advance which calculated the change 
include angle of the phase which is alike and passes a drive current with the angle-of-advance operation means, 
and restricts the output of a motor may be performed A temperature rise control control means can also be 
constituted. 

[0051] When controlling angle of advance at the time of the temperature rise of an armature coil, as mentioned 
above, a temperature rise control control means When the abnormality rise of temperature is detected in the 
condition of being judged with a motor being in a super-low rotation condition or a lock condition with a 
rotation condition judging means, And when the abnormality rise of temperature is detected in the condition of 
being judged with a motor being in a super-low rotation condition or a lock condition by the rotation condition 
judging means It is desirable to constitute so that the control which amends the duty ratio calculated with the 
duty ratio operation means so that the increment rate to the throttle opening of the duty ratio of a drive current 
might be made small may be combined and may be performed. 
[0052] 

[Embodiment of the Invention] One operation gestalt at the time of applying this invention to the control unit 
which controls the three-phase-circuit brush loess direct current motor both for a motor car with reference to 
drawing 1 thru/or drawing 3 hereafter is explained. 

[0053] In drawing 1 , 1 is the brush loess direct current motor of the outer rotor mold which consists of Rota 2 
and a stator 3. Rota 2 consists of a flywheel 201 mostly formed in the shape of a cup with the ferromagnetic 
ingredient, and a permanent magnet 202 attached in the inner circumference of the peripheral wall section of a 
flywheel 201 , a permanent magnet 202 is magnetized in the direction of a path, and the magnet field 203 of two 
poles is constituted. ^ 
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[0054] In addition, a magnet field is not restricted to two poles and, generally can be constituted to the 2m pole 
(m is one or more integers). 

[0055] In the example of illustration, it is considering as the direction of arrow-head CCL of illustration of the 
hand of cut of the normal of Rota 2 (it sets to drawing 1 and is a counterclockwise rotation). 
[0056] The stator 3 consists of a stator iron core 301 which made three tooth part Pu-Pw project from the 
annular yoke section to a radial, and armature coil Lu-Lw of the three phase circuit wound around tooth part Pu- 
Pw of this stator iron core, respectively, and three-phase-circuit star connection of armature coil Lu-Lw is 
carried out. The periphery section at each tip of tooth part Pu-Pw of the stator iron core 301 serves as the stator 
magnetic pole 302, and is made to counter these stator magnetic poles through a predetermined gap by the 
magnet field 203. 

[0057] In addition, although the stator iron core is constituted from an example of illustration to the three poles, 
when setting to 3 the source resultant pulse number of the armature coil prepared in a stator, generally the tooth 
part of 3n (n is one or more integers) individual can be prepared in a stator iron core, and the configuration 
which winds the armature coil of a three phase circuit around this 3n tooth part can be taken. 
[0058] The flywheel 201 is equipped with the boss (not shown) in the center of the bottom wall section, and this 
boss is combined with the driving wheel of an electric car through direct or a reducer. 

[0059] In order to detect the angle-of-rotation location to the stator 3 of Rota 2, position-transducer hu-hw of a 
three phase circuit is attached in the stator iron core 301 . 

[0060] Each position transducer is arranged in a proper location according to the energization angle (electrical 
angle) of the drive current passed to the armature coil of each phase. For example The location where the no- 
load induced voltage which carries out induction to armature coil Lu-Lw with rotation of Rota 2, respectively 
reaches a peak (it lets the tooth part around which the armature coil of each phase was wound from the magnet 
field 203 pass) When the magnetic flux dropping off performs "180-degree switching control" which passes a 
drive current to the armature coil of section each phase of 90 degrees (electrical angle) before and behind the 
location which passes through a zero point and rotates a motor The position transducer of each phase is attached 
so that the angle-of-rotation location of Rota in case the center position of the magnetic pole section at the tip of 
tooth part Pu-Pw around which armature coil Lu-Lw of a three phase circuit is wound, respectively is in 
agreement with the center position of each magnetic pole of the magnet field of Rota 2 may be detected. 
[0061] When armature coil Lu-Lw is wound around three tooth part Pu-Pw, respectively and a hole IC is used 
as position-transducer hu-hw like illustration Position transducers hw, hu, and hv are arranged in the location to 
which the phase went about 90 degrees by the electrical angle to the core of each magnetic pole of tooth parts 
Pu, Pv, and Pw. the change-over include angle of the drive phase (phase of the armature coil which passes a 
drive current) decided by the output of these position transducers — the change-over include angle of criteria — 
carrying out — the change-over include angle of these criteria — receiving — an actual change-over include angle 
— a tooth lead angle — or angle of advance is calculated so that a lag may be carried out. 
[0062] 10 is a switching circuit which is prepared between armature coil Lu-Lw and DC power supply 1 1, and 
switches the excitation phase of an armature coil. Switching device lOu thru/or lOw of the upper case where, as 
for this switching circuit, common connection of the end was made, An end is connected to the other end of the 
switching device of these upper cases, respectively, and it consists of a bridge circuit of a switching device 
where the other end consists of switching devices lOx-IOz of the lower berth by which common connection was 
made. The common node of the end of the switching devices lOu-lOw of an upper case and the common node 
of the other end of the switching devices lOx-lOw of the lower berth are connected to the positive-electrode 
terminal and negative-electrode terminal of DC power supply 1 1, respectively. 

[0063] Although the switching device of the arbitration in which on-off control, such as MOSFET, a power 
transistor, and IGBT, is possible can be used as a switching device which constitutes a switching circuit, each 
switching device consists of an MOSFET in the example of illustration. 

[0064] In order to pass a regeneration current at the time of braking of an electric car, parallel connection of the 
diodes 12u-12w for feedback, and 12x-12z is carried out to the switching devices lOu-lOw of an upper case, 
and the switching devices lOx-IOz of the lower berth, respectively. When using MOSFET as each switching 
device like illustration, the parasitism diode currently formed between the drain sources of FET as such diodes 
for feedback can be used. *' 

[0065] capacitor CI by which DC power supply 1 1 of illustration were connected to the both ends of Dc-battery 
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B and this dc-battery from — it has become. 

[0066] In order to control a switching circuit 10, the controller 13 equipped with the microcomputer and the 
input/output interface and the driver circuit 14 which gives driving signal (signal for making switching device 
into ON state) Su-Sw and Sx-Sz to the switching devices lOu-lOw of a switching circuit, and lOx-IOz 
according to the signal given from a controller 13, respectively are formed, and location detecting-signal Hu- 
Hw obtained from position-transducer hu-hw, respectively is inputted into the controller 13. 
[0067] 15 is a throttle sensor which detects the amount of displacement of rate controller material which adjusts 
the rate of an electric car, such as an accelerator grip and an AGUSERU pedal, as throttle opening alpha. The 
throttle sensor 15 of illustration consists of a potentiometer by which moving contact 1 5a was connected with 
rate controller material. The direct-current constant voltage E acquired from the constant- voltage DC-power- 
supply circuit which is not illustrated is impressed to the both ends of the potentiometer which constitutes the 
throttle sensor 15, and throttle signal Valpha which is proportional to the throttle opening alpha between 
moving contact 15a of this potentiometer and touch-down is obtained. The throttle signal acquired from the 
throttle sensor 15 is inputted into the controller 13. A throttle signal is changed into digital value Vth by the 
A/D converter formed in the controller 13, and is read into a microcomputer CPU. 

[0068] In order to detect each temperature of armature coil Lu-Lw of a three phase circuit in this invention 
again, temperature-sensitive resistance element Rtu-Rtw which has a negative temperature coefficient or a 
positive temperature coefficient to each of the armature coil of a three phase circuit is prepared, and these 
temperature-sensitive resistance elements are thermally combined with the armature coil of each phase. 
[0069] In addition, it means combining a temperature-sensitive resistance element and an armature coil directly 
or indirectly so that it may be delivered that it combines a temperature-sensitive resistance element with an 
armature coil thermally to a temperature-sensitive resistance element directly [ the temperature of an armature 
coil ], or indirectly (letting the insulating layer of an iron core or a coil pass). You may fix with adhesives etc. 
on the armature coil of each phase, and may make it fix the temperature-sensitive resistance element which 
detects the temperature of the armature coil of each phase by adhesion etc. on an armature core in the condition 
of having made the armature coil approaching. 

[0070] When two or more armature coils of each phase are prepared every, the temperature-sensitive resistance 
element of each phase is thermally combined with any one of die armature coils of each phase which has more 
than one. 

[0071] As shown in drawing 5 , temperature-sensitive resistance element Rtu-Rtw is mutually connected to 
juxtaposition, and the thermometric element 20 for armature coils is constituted by these temperature-sensitive 
resistance elements. 

[0072] One analog input port PI of microcomputer-CPU 13A where the electrical-potential-difference 
impression circuit 21 which impresses fixed direct current voltage to the both ends of the parallel circuit of 
temperature-sensitive resistance element Rtu-Rtw is formed in the controller 13, and the electrical potential 
difference (electrical potential difference proportional to the juxtaposition composition value of temperature- 
sensitive resistance element Rtu-Rtw) of the both ends of the parallel circuit of temperature-sensitive resistance 
element Rtu-Rtw constitutes a controller 13 as a temperature detecting signal It is inputted. 
[0073] resistance Rl to which the end was connected to the output terminal by the side of the straight polarity 
of the direct-current constant- voltage-power-supply circuit which is not illustrated in the example shown in 
drawing 5 this resistance Rl Capacitor CI connected with the other end between touch-down It has become, 
from — Capacitor CI Voltage signal Vt with which the electrical potential difference of both ends was 
impressed to the both ends of the parallel circuit of temperature-sensitive resistance element Rtu-Rtw, and is 
proportional to the juxtaposition combined-resistance value of temperature-sensitive resistance element Rtu- 
Rtw to the both ends of the parallel circuit of temperature-sensitive resistance element Rtu-Rtw It is obtained, 
this temperature detecting signal Vt Resistance R2 Capacitor C2 from — the becoming integrating circuit — 
letting it pass - one analog input port PI of CPU13A It is inputted. 

[0074] Moreover, in order to detect the temperature (temperature of a switching device) of a switching circuit 
1 0, the temperature-sensitive resistance element Rts (refer to drawing 1 ) is thermally combined with the heat 
sink with which the configuration component of a switching circuit 10 is attached, and the thermometric 
element for switching circuits is constituted from this example by this temperature-sensitive resistance element 
Rts. The electrical-potential-difference impression circuit (not shown) which impresses fixed direct current 
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voltage is established in the both ends of the temperature-sensitive resistance element Rts, and the temperature 
detecting signal Vts obtained to the both ends of the temperature- sensitive resistance element Rts is inputted 
into the controller 13 in the analog input port (not shown) established in CPU13A of a controller 13. 
[0075] A controller 1 3 calculates the rotational speed N of a motor, when for example, position-transducer hu- 
hw measures the recurrence interval of the location detecting signal of the shape of a square wave generated, 
respectively. This rotational speed N Duty ratio DF of the drive current supplied to the armature coil of the 
brush loess direct current motor 1 based on the throttle opening information acquired from the value (digital 
value) Vth of a throttle signal, Angle-of-advance (phase contrast with change-over include angle of criteria 
decided by arrangement of actual change-over include-angle and position transducer which switch phase of 
armature coil which passes drive current) gamma is calculated. The operation of duty ratio DF and angle-of- 
advance gamma is performed by interpolation using the three-dimension map for an angle-of-advance operation 
(any map is memorized by ROM) which gives the relation between the three-dimension map for a duty ratio 
operation, and the rotational speed N and throttle opening which gives the relation between rotational speed N, 
throttle opening, and duty ratio DF, respectively, and angle-of-advance gamma. 

[0076] A rotational-speed detection means by which the process in which the above-mentioned rotational speed 
is calculated among the programs which the microcomputer which constitutes a controller 1 3 performs detects 
the rotational speed of a motor is realized. Moreover, a duty ratio operation means to calculate the duty ratio of 
a drive current to the value and rotational speed of a throttle signal according to the process in which a duty 
ratio is calculated using the above-mentioned map for a duty ratio operation is constituted, and an angle-of- 
advance operation means is constituted by the process in which angle of advance is calculated to a throttle 
signal using the above-mentioned map for an angle-of-advance operation. 

[0077] A controller 13 determines the phase which passes a drive current based on the output signal of position- 
transducer hu-hw again. Switching the phase which passes a drive current at the change include angle which has 
the angle of advance calculated with the angle-of-advance operation means to the armature coil of the 
determined phase The command signal which orders it to give a driving signal to the predetermined switching 
device of a switching circuit 10 is given to a driver circuit 14 in order to pass the drive current of an PWM wave 
which is intermittent with the duty ratio calculated with the duty ratio operation means to the armature coil of a 
predetermined phase. A driver circuit 14 gives a driving signal to a predetermined switching device according 
to this command signal. 

[0078] Drawing 2 (A) thru/or (I) are the wave form charts having shown the wave of the location detecting 
signal in the case of performing switching control 180 degrees and driving the brush loess direct current motor 
shown in drawing 1 , and the on-off-control-action wave of each switching device of a switching circuit 10. 
Drawing 2 (A) thru/or (C) show an example of location detecting-signal Hu-Hw which position-transducer hu- 
hw generates, respectively, and drawing 2 (D) thru/or (F) show the on-off control action of switching device 
lOu of the upper case of a switching circuit 10 at the time of making into the change-over include angle of 
criteria the include angle which switches the phase of the armature coil which passes a drive current thru/or 
lOw, respectively. Moreover, drawing 2 (G) thru/or (I) show the on-off control action of the switching devices 
lOx-IOz of the lower berth of a switching circuit 10, respectively. 

[0079] By performing logical operation to the location detecting signal shown in drawing 2 (A) thru/or (C), a 
controller 13 determines the section which makes an ON state each switching device of a switching circuit 10, 
and the section made into an OFF state, and gives a driving signal to the switching device between the divisions 
which make each switching device an ON state. In order to carry out PWM control of the drive current, the 
switching device of the lower berth is made to turn on and off with a predetermined duty ratio in the example of 
illustration as a wave which is intermittent with the duty ratio which calculated the driving signal given to the 
switching devices lOx-IOz of the lower berth with the duty ratio operation means. 

[0080] The PWM control means which controls a switching circuit 10 by the process in which the driving 
signal given to switching devices lOx-IOz among the programs which CPU of a controller performs is made 
intermittent with the duty ratio calculated with the duty ratio operation means to consider as the current of an 
PWM wave which has the duty ratio which calculated the drive current to the throttle signal consists of 
examples shown in drawing 2 . 

[0081] In a brush loess direct current motor, the magnitude of a drive current changes and the maximum 
generating torque and a maximum shaft speejj change with angle-of-advance gamma. Generally, the magnitude 
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of angle of advance is set up according to an application, a torque characteristic demanded or a maximum shaft 
speed needed of a motor, etc. In the case of the brush loess direct current motor which drives an electric car 
When the rotational speed of a motor is below the set point, it is angle-of-advance gammao of normal about 
angle-of-advance gamma. It fixes. Angle-of-advance gamma is followed on the rise of rotational speed in the 
range exceeding the tooth-lead-angle initiation rotational speed to which the rotational speed of a motor was set, 
and it is angle-of-advance gammao of normal. A tooth lead angle is carried out. Angle-of-advance gamma is 
controlled in the range which becomes more than the tooth-lead-angle termination rotational speed to which the 
rotational speed of a motor was set in many cases to fix to the maximum which had the amount of tooth lead 
angles of angle of advance set up. 

[0082] When controlling angle-of-advance gamma, the angle-of-advance control means controlled to shift only 
the angle of advance which calculated the change-over include angle which switches the phase which passes a 
drive current to the throttle signal to the change-over include angle of the criteria decided by the output of a 
position transducer is prepared in a controller 13. 

[0083] This angle-of-advance control means is constituted from a change-over include angle of the criteria 
determined with the output of the angle of advance and the position transducer which were calculated with the 
angle-of-advance operation means among a series of processes of the program which CPU of a controller 13 
performs by the process in which the timing which switches the phase which passes a drive current is 
determined. 

[0084] angle-of-advance gammao of normal the angle of advance from which the maximum torque is generally 
obtained in order to enlarge torque at the time of start of an electric car although it is arbitrary how it sets up — 
angle-of-advance gammao of normal ** — it carries out. 

[0085] It is angle-of-advance gammao of normal about angle-of-advance gamma in the field in which rotational 
speed N exceeds the set point. While operating where the amount of displacement by the side of accelerating of 
rate controller material is made into max on an uphill etc. (condition of a full throttle) when performing control 
which carries out a tooth lead angle, it will be maintained at maximum by the amount of tooth lead angles of 
angle-of-advance gamma, and rated value will be exceeded the drive current of a motor. When such a condition 
continues for a long time, the temperature of an armature coil rises, an allowed value is exceeded, and there is a 
possibility of damaging by fire. 

[0086] When the rotational speed of a motor changes into a very low condition especially or a motor changes 
into a lock condition by the overload, since [ being fairly long ] time amount continuation will be carried out, 
the condition that a bigger drive current than the armature coil of other phases flows goes up compared with the 
temperature of the armature coil of the phase of others [ temperature / of the armature coil of a specific phase ] 
to the armature coil of a specific phase. 

[0087] for example, when 180-degree switching control as shown in drawing 2 in the brush loess direct current 
motor shown in drawing 1 is performed Since the current which flowed into the coil of each phase from the 
power source shunts toward the coil of other two phases and returns to a power source, If a motor will be in a 
lock condition, in order that the condition that a twice as many current as the drive current which flows, 
respectively flows may continue the armature coil of other two phases to the armature coil of one phase, the 
temperature of the armature coil of one phase with which the big current is flowing rises rapidly. Moreover, by 
the time the motor locked, when not resulting and the rotational speed becomes very low, in order [ that the 
condition that a twice as many current as the drive current which flows the armature coil of other two phases to 
the armature coil of one phase flows is long ] to carry out time amount continuation, the condition that only the 
temperature of the armature coil of a specific phase carries out an abnormality rise arises. When the temperature 
of an armature coil carries out an abnormality rise, in order to prevent the burning, it is necessary to reduce the 
output of a motor immediately. 

[0088] As mentioned above, when there is a possibility that only the temperature of the armature coil of a 
specific phase may carry out an abnormality rise, in order to aim at protection of a motor accurately, it is 
required to detect the temperature of the armature coil of all phases rather than to detect only the temperature of 
the armature coil of a plane 1 . 

[0089] Then, in this invention, as shown in drawing 1 , temperature-sensitive resistance element Rtu-Rtw is 
thermally combined with armature coil Lu-Lw' of a three phase circuit, respectively, these temperature-sensitive 
resistance elements of each other are connected to juxtaposition, and fixed direct current voltage is impressed to 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 9/9/2005 



JP,2002-315383,A [DETAILED DESCRIPTION] 



Page 12 of 19 



the both ends of the parallel circuit of these temperature-sensitive resistance elements. And voltage signal Vt 
acquired to the both ends of the parallel circuit of temperature-sensitive resistance element Rtu-Rtw When the 
existence of an abnormality rise of the temperature of an armature coil is detected and the abnormality rise of 
temperature is detected from size relation with the set point set up to the armature coil, control to which the 
output of a motor is reduced is performed and the rise of the temperature of an armature coil is controlled. 
[0090] As mentioned above, voltage signal Vt which will be acquired to the both ends of the parallel circuit of 
temperature-sensitive resistance element Rtu-Rtw if temperature-sensitive resistance element Rtu-Rtw 
thermally combined with the armature coil of a three phase circuit, respectively is connected to juxtaposition 
and fixed direct current voltage is impressed to the both ends of the parallel circuit of these temperature- 
sensitive resistance elements The information on the temperature of the armature coil of all phases will be 
included. Therefore, the above-mentioned voltage signal Vt By converting a value into temperature t, the 
information on the temperature of the armature coil of a three phase circuit can be acquired. 
[0091] The above-mentioned voltage signal Vt In order to convert a value into temperature For example, 
voltage signal Vt Voltage signal Vt which ROM was made to memorize experimentally in quest of the table 
(table) which gives a value and relation with temperature t, and was beforehand sampled with the fixed 
sampling period as an electrical potential difference / a temperature conversion table Value, What is necessary 
is just made to carry out the interpolation operation of the temperature corresponding to each voltage signal 
using the temperature read from the table to the value of this voltage signal. 

[0092] A fixed electrical potential difference is impressed to the both ends of the parallel circuit of temperature- 
sensitive resistance element Rtu-Rtw which detects the temperature of armature coil Lu-Lw of a three phase 
circuit as mentioned above, respectively. The both ends of the parallel circuit of these temperature-sensitive 
resistance elements to voltage signal Vt In the condition of rotating with the rotational speed to which a motor 
exceeds setting rotational speed when it obtains The electrical potential difference Vtl obtained to the both ends 
of the parallel circuit of a temperature-sensitive resistance element when the temperature of the armature coil of 
each phase exceeds tolerance, When a motor changes into a lock condition and only the temperature of the 
armature coil of a specific phase exceeds tolerance, a different value from the electrical potential difference Vt2 
obtained to the both ends of the parallel circuit of temperature-sensitive resistance element Rtu-Rtw is taken. 
[0093] Therefore, in case a voltage signal is converted into temperature, it is necessary to use different electrical 
potential difference / temperature conversion table in the time of a motor being in a super-low rotation condition 
or a lock condition, and the time of being in a super-low rotation condition and a lock condition. 
[0094] Then, the super-low rotation condition that the motor was set up in this invention as shown in drawing 7 
(are close to a lock condition) Rotation condition judging means 13A which judges whether it is in the low 
rotational speed or the lock condition which the condition that only the temperature of the armature coil of a 
specific phase carries out an abnormality rise tends to produce is prepared. With this judgment means When 
judged with a motor being in a super-low rotation condition or a lock condition, the 1 st electrical potential 
difference / temperature conversion table the time of super-low rotation and for the time of a lock are used, and 
it is temperature tl about the value of the voltage signal Vtl of the both ends of the parallel circuit of 
temperature-sensitive resistance element Rtu-Rtw. It converts. 

[0095] Moreover, when judged with a motor being in a super- low rotation condition or a lock condition by the 
above-mentioned rotation condition distinction means, the 2nd electrical potential difference / temperature 
conversion table for the time of steady operation are used, and it is temperature t2 about the value of the voltage 
signal Vt2 of the both ends of the parallel circuit of temperature-sensitive resistance element Rtu-Rtw. It 
converts. 

[0096] The electrical potential difference / temperature conversion table of the above 1st are used, and it is 
temperature tl about a voltage signal Vtl. According to the process to convert, the 1st electrical potential 
difference / temperature conversion means 13B of drawing 7 are constituted, the 2nd electrical potential 
difference / temperature conversion table are used, and it is temperature t2 about a voltage signal Vt2. The 
process to convert constitutes the 2nd electrical potential difference / temperature conversion means 13C. 
[0097] and in the condition of being judged with a motor being in a super- low rotation condition or a lock 
condition by rotation condition judging means 13A Temperature tl converted by the electrical potential 
difference / temperature conversion means 13B of the above 1st 1st motor output-control means 13D the control 
to which the case where the temperature concerted when 1st laying temperature tls was exceeded is higher 
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makes the output of a motor low is made to perform, In the condition of being judged with a motor being in a 
super-low rotation condition and a lock condition by rotation condition judging means 13A Temperature t2 
converted by the 2nd electrical potential difference / temperature conversion means 13C 2nd motor output- 
control means 13E the control to which the case where the temperature converted when 2nd laying temperature 
t2s was exceeded is higher makes the output of a motor low is made to perform constitutes temperature rise 
control control means 13F. 

[0098] as mentioned above, although 1st laying temperature tls and 2nd laying temperature t2s may be equal 
and you may differ, when a motor is in a super-low rotation condition or a lock condition Since the temperature 
of an armature coil carries out an abnormality rise in the inside of a short time and it is easy to damage it by fire 
compared with the time of stationary rotation of a motor, for insurance 1st laying temperature tls which 
determines the timing which starts the control (temperature rise inhibitory control) which restricts the output of 
a motor at the time of super-low rotation of a motor or a lock It is desirable to set up lower than 2nd laying 
temperature t2s which determines the timing which starts the control which restricts the output of a motor at the 
time of stationary rotation of a motor. 

[0099] The super-low rotation condition that it is necessary to perform temperature rise inhibitory control can 
be detected by judging whether the rotational speed of a motor is lower than the set point, when throttle opening 
has become more than setting opening. Moreover, the lock condition of the motor which needs temperature rise 
inhibitory control can be judged by seeing the rotational speed of a motor whether be zero or not, when throttle 
opening has become beyond the set point. Therefore, rotation condition judging means 1 3 A of drawing 7 can be 
constituted by establishing the process in which it judges whether throttle opening is beyond the set point to the 
program which CPU of a controller 1 3 is made to perform, and the process in which it judges whether the 
rotational speed of a motor is lower than the set point when throttle opening has become beyond the set point. 
[0100] Voltage signal Vt acquired with the above-mentioned configuration to the both ends of the parallel 
circuit of temperature-sensitive resistance element Rtu-Rtw Although it judged whether the unusual temperature 
rise would have arisen with the armature coil by converting into temperature and measuring the converted 
temperature with laying temperature, it is a voltage signal Vt. It can also judge whether the unusual temperature 
rise has arisen also by comparing with the predetermined set point, without converting a value into temperature. 

[0101] Voltage signal Vt It is necessary to change a value with the set point used in order to judge whether only 
the temperature of the armature coil of some phases is carrying out the abnormality rise since it differs in the 
time of only the temperature of some armature coils carrying out the abnormality rise, and the time of the 
temperature of the armature coil of all phases carrying out the abnormality rise similarly, and the set point used 
in order to judge whether the temperature of all armature coils is carrying out the abnormality rise similarly. 
[0102] In this case, rotation condition judging means 1 3 A which judges whether a controller is in the super-low 
rotation condition or the lock condition that the motor 1 was set up as shown in drawing 8 , In the condition of 
being judged with a motor being in a super-low rotation condition or a lock condition by rotation condition 
judging means 13 A, it is 1st set point Vtls about the value of the above-mentioned voltage signal Vtl. It 
compares. 1st motor output-control means 13D which the case where the difference of the value of a voltage 
signal Vtl and 1 st set point Vtls is larger controls to make the output of a motor low when judged with the 
temperature of the armature coil of some phases being over an allowed value from the size relation between the 
value of this voltage signal, and the 1st set point — 1 — The 2nd set point Vt2s which is different from the 1st set 
point in the value of a voltage signal Vt2 in the condition of being judged with a motor being in a super-low 
rotation condition or a lock condition by rotation condition judging means 13A It compares. When judged with 
the temperature of each armature coil being over an allowed value from the size relation between the value of a 
voltage signal, and the 2nd set point It is alike and they are the value of a voltage signal Vt2, and 2nd set point 
Vt2s. 2nd motor output-control means 13E f which the case where a difference is larger controls to make the 
output of a motor low constitutes temperature rise control control means 13F. 

[0103] As mentioned above, the value of a voltage signal Vtl and 1st set point Vtls When judging whether it 
compares and the abnormality rise of temperature has arisen only with the armature coil of some phases, the 
relation between the value of a voltage signal when the abnormality rise of temperature has arisen, and the 1st 
set point is different whether the temperature coefficient of temperature-sensitive resistance element Rtu-Rtw is 
forward, or it is negative. That is, when it is ejected that the value of a voltage signal became larger than the 
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1 st set point when the temperature coefficient of a temperature-sensitive resistance element was forward, it can 
judge with the abnormality rise of temperature having arisen only with the armature coil of some phases. 
Moreover, when it is detected that the value of a voltage signal became smaller than the 1st set point when the 
temperature coefficient of a temperature-sensitive resistance element was negative, it can judge with the 
abnormality rise of temperature having arisen only with the armature coil of some phases. 
[0104] It is 2nd set point Vt2s about the value of the above-mentioned voltage signal Vt2. The size relation 
between the value of the voltage signal Vt2 in the case of judging whether it compares and the abnormality rise 
of temperature has arisen with the armature coil of all phases and the 2nd set point is different similarly whether 
the temperature coefficient of a temperature-sensitive resistance element is forward, or it is negative. 
[0105] Moreover, when the temperature coefficient of a temperature- sensitive resistance element is forward, it 
is necessary to set the 2nd set point of the above as a larger value than the 1 st set point, and when the 
temperature coefficient of a temperature-sensitive resistance element is negative, it is necessary to set the 2nd 
set point of the above as a value smaller than the 1st set point. 

[0106] What is necessary is to amend a duty ratio and just to decrease the drive current passed to an armature 
coil by multiplying the duty ratio calculated for example, with the duty ratio operation means by the correction 
factor K (<1 00%), in order to reduce the output of a motor at the time of the abnormality rise of the temperature 
of an armature coil. 

[0107] A controller 13 in this case, by making CPU perform a predetermined program Rotation condition 
judging means 13 A which judges whether it is in the super-low rotation condition or the lock condition that the 
motor was set up as shown in drawing 9 , When judged with it being in the super-low rotation condition or the 
lock condition that the motor was set up by rotation condition judging means 13 A, it is temperature tl about a 
voltage signal. The 1st electrical potential difference / temperature conversion means 13B to convert, When 
judged with a motor up by rotation condition judging means 13 A, it is temperature t2 about a voltage signal. 
The 2nd electrical potential difference / temperature conversion means 13C to convert, [ a super-low rotation 
condition and ] [ lock ] In the condition of being judged with a motor being in a super-low rotation condition or 
a lock condition by rotation condition judging means 13 A, by the 1st electrical potential difference / 
temperature conversion means 13B Converted temperature tl The case where the temperature converted when 
1st laying temperature tls was exceeded is higher the increment rate to the throttle opening of the duty ratio of a 
drive current so that it may be made small The 1st duty ratio amendment means 13G which amends the duty 
ratio calculated with the duty ratio operation means, In the condition of being judged with a motor being in a 
super-low rotation condition and a lock condition by rotation condition judging means 1 3 A, by the 2nd 
electrical potential difference / temperature conversion means 13C Converted temperature t2 The case where 
the temperature converted when 2nd laying temperature t2s was exceeded is higher the increment rate to the 
throttle opening of the duty ratio of a drive current so that it may be made small The 2nd duty ratio amendment 
means 13H which amends the duty ratio calculated with the duty ratio operation means is realized. In this case, 
temperature rise control control means 13F are constituted by the 1st duty ratio amendment means 13G and the 
2nd duty ratio amendment means 13H. 

[0108] In addition, the switch control means which controls a switching circuit 10 to switch the phase which 
passes a drive current in drawing 9 according to the output of position- transducer hu-hw so that 13 J may rotate 
Rota of a motor, A duty ratio operation means to calculate the duty ratio of a drive current to the throttle signal 
with which the throttle sensor 15 outputs 13K, 13L is an PWM control means which controls a switching circuit 
10 to consider as the current of an PWM wave which is intermittent with the duty ratio which calculated the 
drive current by duty ratio operation means 1 3K. 

[0109] What is necessary is to ask for the correction factor K (<100%) which has relation as shown in drawing 
3 as opposed to the converted temperature, and just to take advantaging of the duty ratio which calculated this 
correction factor K by duty ratio operation means 13H, in order to amend the duty ratio of a drive current as 
mentioned above. 

[01 10] The axis of abscissa of drawing 3 is a voltage signal Vt. The temperature t converted and acquired is 
shown and the axis of ordinate shows the correction factor K. When it is in the super-low rotation condition or 
the lock condition that the motor was set up, in this example When the converted temperature t has become like 
Curve a more than the 1st set point tsl (the example of illustration 120 degrees C) When the rise of temperature 
t is decreased with a correction factor K and ^ motor up (at the time of stationary transit), [ a super-low rotation 
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condition or ] [ lock ] When the converted temperature t has become like Curve b more than the 2nd set point 
ts2 [ higher than the 1st set point ] (the example of illustration 160 degrees), he is trying to decrease the rise of 
temperature t with a correction factor K. 

[0111] With this operation gestalt, as a map for a correction factor operation which gives the relation between 
temperature t and a correction factor K In the lock condition of using when the super- low rotation condition or 
lock condition of a motor is detected, a temperature compensation map (map for calculating a correction factor 
according to the curve a of drawing 3 ), Two kinds of maps with a temperature compensation map (map for 
calculating a correction factor according to the curve b of drawing 3 ) are prepared at the time of the stationary 
transit used when the super-low rotation condition or the lock condition is not detected. According to the result 
of the judgment by the rotation condition judging means, a correction factor K is calculated to the temperature 
searched for from the temperature detecting signal using one of the maps of these. 

[01 12] It is what showed the algorithm of the subroutine for a correction factor operation performed in order 
that drawing 4 may calculate a correction factor K, when the temperature detected by the temperature detecting 
signal exceeds the set point in the temperature rise inhibitory control concerning this invention. When the 
temperature detected by the temperature detecting signal in the condition of being judged with this subroutine 
being in the super-low rotation condition or the lock condition that the motor was set up exceeds the 1 st set 
point tsl, And when the temperature detected by the temperature detecting signal in the condition of being 
judged with a motor up exceeds the 2nd set point ts2, it performs. [ a super-low rotation condition or ] [ lock ] 
[0113] In following the algorithm shown in drawing 4 , it judges whether in step 1, a motor is in a super-low 
rotation condition or a lock condition first. Consequently, when judged with it being in a super-low rotation 
condition or a lock condition, a temperature compensation map is searched in the lock condition which 
progresses to step 2 and is memorized by ROM, a correction factor K (correction factor given by the curve a of 
drawing 3 ) is calculated using the map of a step 3 smell lever, and RAM is made to memorize. 
[01 14] Moreover, when judged with a motor being in a super-low rotation condition or a lock condition, in step 
4, a temperature compensation map is searched at the time of stationary transit, a correction factor K (correction 
factor given by the curve b of drawing 3 ) is calculated using the map of a step 3 smell lever, and RAM is made 
to memorize in step 2. 

[0115] When the duty ratio calculated with the duty ratio operation means using the correction factor calculated 
as mentioned above is amended, the relation between the throttle opening alpha at the time of stationary transit 
and the duty ratio of PWM control changes with temperature t, as shown in drawing 6 . include angle alpha 1 
with the throttle opening near [ when polygonal-line a of drawing 6 has the temperature lower than the set point 
ts2 detected by the temperature detecting signal, the duty ratio calculated to the throttle opening alpha is shown, 
and / a duty ratio ] a close-by-pass-bulb-completely condition from ~ while changing to the include angle alpha 
2 near a full open condition, it increases linearly to the throttle opening alpha. 

[0116] Moreover, for polygonal-line b thru/or d of drawing 6 , the temperature detected by the temperature 
detecting signal is tl and t2, respectively. And when it is t3 (ts2<tl <t2 <t3), the duty ratio after the amendment 
called for by multiplying the duty ratio of this drawing a by the calculated correction factor is shown. The 
increment rate of a duty ratio of as opposed to the increment per unit of throttle opening in the case where the 
detected temperature is higher becomes small. 

[01 17] Moreover, when having become beyond the set point to which the temperature of a switching circuit was 
set to this switching circuit with this operation gestalt by the temperature-sensitive resistance element Rts 
prepared to the switching circuit 10 is detected, he multiplies the duty ratio calculated with the duty ratio 
operation means by the correction factor, and is trying to make the control amended to a value smaller than the 
value which calculated the duty ratio of a drive current perform. 

[0118] Namely, when it becomes more than the laying temperature (laying temperature at the time of super-low 
** and a lock, and laying temperature at the time of steady operation) to which the temperature detected in this 
operation gestalt by the thermometric element for armature coils constituted by temperature-sensitive resistance 
element Rtu-Rtw was set to the armature coil, Or when it becomes more than the laying temperature to which 
the temperature detected by the thermometric element for switching circuits was set to the switching circuit The 
temperature rise inhibitory control amended according to the temperature which had the duty ratio calculated 
with the duty ratio operation means so that the' case where the temperature which had the increment rate to the 
throttle opening of the duty ratio calculated vyith the duty ratio operation means detected is higher might make it 
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small detected is made to perform. 

[01 19] In this invention, when the abnormality rise of the temperature of an armature coil is detected, the drive 
current of a motor not being made into zero, but passing the drive current of the range which does not cause 
trouble when controlling the abnormality rise of the temperature of an armature coil is being continued. Thus, if 
constituted, when temperature rise inhibitory control works, it can prevent a motor's stopping suddenly or 
reversing. 

[0120] It is [ a possibility that the temperature of an armature coil tends to rise while running the uphill in the 
state of a full throttle in the case of an electric car, but driving torque may be lost and a car may carry out a 
driving-backward line especially if the drive current of a motor is suddenly made into zero at this time ] and is 
dangerous. Since it can continue giving torque to a drive wheel also after temperature rise inhibitory control 
worked on the slope and the car has stopped if it continues passing a drive current to a motor like this invention 
in case temperature rise inhibitory control is performed, it can prevent a car carrying out a driving-backward 
line. 

[0121] You may make it judge whether the unusual temperature rise has arisen by comparing with the 
predetermined set point, although it judged whether the unusual temperature rise would have arisen by 
measuring with laying temperature the temperature which converted into temperature the voltage signal 
acquired to the both ends of the parallel circuit of a temperature-sensitive resistance element, and was converted 
with the above-mentioned configuration, without converting the value of a voltage signal into temperature. 
[0122] Voltage signal Vt acquired from the both ends of the parallel circuit of temperature-sensitive resistance 
element Rtu-Rtw In performing temperature rise inhibitory control, without converting a value into temperature 
As shown in drawing 10 , temperature rise control control means 13F in the condition of being judged with it 
being in the super-low rotation condition or the lock condition that the motor was set up by rotation condition 
judging means 13A It is 1st set point Vtls about the value of the voltage signal Vtl acquired to the both ends of 
the parallel circuit of a temperature-sensitive resistance element. When judged with having compared and the 
temperature of the armature coil of some phases having exceeded tolerance from the size relation between this 
voltage signal and the 1 st set point About the increment rate to the throttle opening of the duty ratio of a drive 
current, they are the value of a voltage signal Vtl, and 1st set point Vtls. So that the case where a difference is 
larger may make it small (like [ when a temperature rise is large ]) 1st duty ratio amendment means 13G 1 which 
amends the duty ratio calculated with the duty ratio operation means, In the condition of being judged with a 
motor up by rotation condition judging means 13A [ a super-low rotation condition or ] [ lock ] The 2nd set 
point Vt2s which is different from the 1 st set point tsl in a voltage signal Vt2 When judged with having 
compared and the temperature of the armature coil of each phase having exceeded tolerance from the size 
relation between this voltage signal and the 2nd set point a drive — a current — a duty ratio — a throttle — 
opening — receiving — an increment — a rate — a voltage signal — a value — the — two — the set point — a 
difference — being large — a case - like — small — carrying out — as — a duty ratio — an operation — a means - 
calculating — having had — a duty ratio ~ amending — the — two — a duty ratio — amendment — a means — 13 — 
H — 1 — having had « a configuration — ** — carrying out . In this case, temperature rise control control means 
13F are constituted by 1st duty ratio amendment means 13G 1 and 2nd duty ratio amendment means 13H\ 
[0123] As mentioned above, a different value from the electrical potential difference Vtl obtained to the both 
ends of the parallel circuit of a temperature-sensitive resistance element when the temperature of the armature 
coil of all phases exceeds tolerance similarly in the condition of rotating with the rotational speed to which a 
motor exceeds setting rotational speed, and the electrical potential difference Vt2 obtained to the both ends of 
the parallel circuit of temperature-sensitive resistance element Rtu-Rtw when a motor changes into a lock 
condition and only the temperature of the armature coil of a specific phase exceeds tolerance is taken. For 
example, it is set to Vtl<Vt2 when temperature-sensitive resistance element Rtu-Rtw has the negative 
temperature coefficient. Therefore, to judge whether the temperature of an armature coil is carrying out the 
abnormality rise of the value of the voltage signal acquired to the both ends of the parallel circuit of 
temperature-sensitive resistance element Rtu-Rtw as mentioned above as compared with the set point, it is 
necessary to change the set point forjudging the existence of an abnormality rise of temperature in the time of a 
motor being in a lock condition, and the time of there being nothing. 

[0124] Moreover, the above-mentioned set point is different whether the temperature coefficient of a 
temperature-sensitive resistance element is forward, or it is negative. When the temperature-sensitive resistance 
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element has the positive temperature coefficient, the value of the above-mentioned voltage signal is 1 st set point 
Vtls. When it becomes small, it can judge with the temperature rise which exceeds tolerance with some 
armature coils having arisen. 

[0125] Moreover, when the temperature-sensitive resistance element has the negative temperature coefficient, 
the value of the above-mentioned voltage signal is 1st set point. Vtls. 2nd small set point Vt2s When it becomes 
small, it can judge with the temperature rise which exceeds tolerance by armature coil Lu-Lw having arisen. 
[0126] When it becomes beyond the set point to which the temperature detected in the above-mentioned 
example by the temperature detecting signal obtained from the thermometric element for armature coils was set 
to the armature coil Although the duty ratio of a drive current is made small and he is trying to reduce the 
output of a motor by amending the duty ratio calculated with the duty ratio operation means to a small value 
When the abnormality rise of temperature is detected, you may make it reduce the output of a motor by carrying 
out the lag of the angle of advance. 

[0127] In namely, the condition of being judged with it being in the super-low rotation condition or the lock 
condition that the motor was set up When the temperature which converted and acquired the voltage signal 
acquired from the both ends of the parallel circuit of a temperature-sensitive resistance element is over the 1 st 
laying temperature The angle of advance which the angle-of-advance operation means calculated so that a lag 
might be carried out rather than the change include angle which has the angle of advance which calculated the 
change include angle which switches the phase which passes a drive current with the angle-of-advance 
operation means is amended. In the condition of being judged with a motor up [ a super-low rotation condition 
or ] [ lock ] When the converted temperature is over the 2nd laying temperature higher than the 1 st laying 
temperature A temperature rise control control means may be constituted so that the angle of advance which the 
angle-of-advance operation means calculated so that a lag might be carried out rather than the change include 
angle which has the angle of advance which calculated the change include angle of the phase which is alike and 
passes a drive current with the angle-of-advance operation means may be amended and the output of a motor 
may be restricted. 

[0128] Also when detecting the existence of an abnormality rise of the temperature of an armature coil by 
comparing with the 1st set point or the 2nd set point the voltage signal acquired from the both ends of the 
parallel circuit of a temperature-sensitive resistance element, the approach of reducing the output of a motor 
similarly by carrying out the lag of the angle of advance at the time of the abnormality rise of temperature can 
be taken. 

[0129] When performing control which amends angle of advance to a lag side at the time of a temperature rise, 
as mentioned above, a temperature rise control control means When the temperature which converted and 
acquired said voltage signal in the condition of being judged with said motor being in a super-low rotation 
condition or a lock condition with a rotation condition judging means is over the 1st laying temperature So that 
the case where the temperature into which the increment rate to the throttle opening of the duty ratio of a drive 
current was converted is higher may make it small It amends according to the temperature which had the duty 
ratio calculated with the duty ratio operation means detected. When having become beyond the 2nd set point 
with the temperature higher than the 1st set point converted in the condition of being judged with a motor being 
in a super-low rotation condition or a lock condition by the rotation condition judging means It is desirable to 
constitute so that the control amended according to the temperature into which the duty ratio calculated with the 
duty ratio operation means was converted may be combined and may be performed so that the case where the 
temperature which had the increment rate to the throttle opening of the duty ratio of a drive current detected is 
higher may make it small. 

[0130] Although he is trying to acquire the drive current of an PWM wave in the above-mentioned example by 
making the switching device of the lower berth of a switching circuit turn on and off, you may make it acquire 
the drive current of an PWM wave, and may make it acquire the drive current of an PWM wave by making the 
both sides of the switching device of an upper case, and the switching device of the lower berth turn on and off 
by making the switching device of the upper case of a switching circuit turn on and off. 
[0131] Although arranged in the above-mentioned example in the location to which 90 degrees went by the 
electrical angle to the core of tooth parts Pu, Pv, and Pw that the hole IC which constitutes position transducers 
hw, hu, and hv was wound around the armature coil of U phase thru/or W phase, the arrangement location is not 
limited to the above-mentioned example that £ position transducer should just detect the angle-of-rotation 

http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 9/9/2005 



JP,2002-315383,A [DETAILED DESCRIPTION] 



Page 18 of 19 



location to the stator of Rota. 

[01 32] The method of a drive of a brush loess direct current motor is not restricted to the above-mentioned 
example, and although 1 80 degree switching control is made to perform, also when the magnetic flux which 
drops off through the tooth part around which the armature coil of each phase was wound performs "120 degree 
switching control" which passes a drive current to the armature coil of section each phase of 60 degrees 
(electrical angle) before and behind the location which passes through a zero point and rotates a motor, in the 
above-mentioned example, it can apply this invention. 

[0133] In making 120-degree switching control perform in a three-phase-circuit brush loess direct current 
motor, the drive current which flowed into the armature coil of each phase returns from a power source to a 
power source through the armature coil of other planes 1 . In this case, if a motor will be in a lock condition, in 
order that the condition that a drive current flows to the armature coil of two specific phases, and a drive current 
does not flow to the armature coil of other planes 1 may continue, only the temperature of the armature coil of 
two specific phases rises. Therefore, temperature rise inhibitory control cannot be made to perform accurately in 
having detected the temperature of the armature coil of a specific plane 1 also in this case. In order to make 
temperature rise inhibitory control perform accurately, it is required to detect all the temperature of armature 
coil Lu-Lw of a three phase circuit. 

[0134] Moreover, although the hole IC is used as a position transducer, it replaces with a hole IC and you may 
make it use position transducers, such as a photograph encoder, in the above-mentioned example. 
[0135] The thing of structure which transmits the output of a motor to the driving wheel of a car directly is 
sufficient as the electric car which applies this invention, and the thing it was made to transmit the output of a 
motor to a driving wheel through a reducer is sufficient as it. 

[0136] Although the field of Rota is constituted from the above-mentioned example by the permanent magnet, 
this invention can be applied also when a coil constitutes the field of Rota. 

[0137] In the above-mentioned example, although the brush loess motor of a three phase circuit was taken for 
the example, this invention can be applied, when the source resultant pulse number n of an armature coil is two 
or more. 

[0138] Moreover, also in other motors with which the armature coil of n phase is prepared in a stator side, when 
the condition that a drive current continues flowing to the armature coil of a specific phase at the time of super- 
low rotation or a lock arises, an unusual temperature rise produces not only a brush loess direct current motor 
but a stepping motor, a pulse motor, etc. with the armature coil. Therefore, also in other motors with which a 
field is prepared in Rota and the armature coil of n phase is prepared in a stator side, when performing 
temperature rise inhibitory control, it is useful to combine a temperature-sensitive resistance element with the 
armature coil of all phases thermally like this invention, and to take the configuration which connects the 
temperature-sensitive resistance element for a source resultant pulse number to juxtaposition. 
[0139] 

[Effect of the Invention] As mentioned above, by according to this invention, combining with the armature coil 
of n phase thermally, respectively, and impressing fixed direct current voltage to the both ends of the parallel 
circuit of a temperature-sensitive resistance element While acquiring a voltage signal including the temperature 
information on the armature coil of n phase to the both ends of the parallel circuit of this temperature-sensitive 
resistance element A rotation condition judging means to judge whether it is in the super-low rotation condition 
or the lock condition that the motor was set up is established. When judged with a motor being in a super-low 
rotation condition or a lock condition with this rotation condition judging means Control to which the output of 
a motor is reduced when the temperature which converted and acquired the above-mentioned voltage signal 
exceeds the 1st laying temperature is performed. Since it was made to make the control to which the output of a 
motor is reduced perform when the temperature converted when judged with a motor being in a super-low 
rotation condition or a lock condition by the rotation condition judging means exceeded the 2nd laying 
temperature higher than the 1st laying temperature of the above Also at the time of super-low rotation of a 
motor and a lock, also at the time of stationary rotation, when the abnormality temperature rise of an armature 
coil arises, the output of a motor can be reduced, and protection of an armature coil can be aimed at accurately 
again. 

[0140] Moreover, since the temperature inforrfration in which the temperature of the armature coil of all phases 
was reflected can be read only by using one analog input port of CPU of a controller according to this invention, 
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an armature coil can be certainly protected from overheating, without using expensive CPU with many analog 
input ports. 

[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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fcte P v Z tmtc ft I >£ «5£3 ft T I, > StfaBTtt bWE« 
E«-«W>«K WE* 1 O^^fii i Hfc * IS 2 <DR£fl <b 

S ftfc i £ CctnBttBEft^cDfll i m 2 <Di&£ffi t o&tfi 
[»J»H5] ®EW5Hte*tf *P-*£nffl (n«2 

fcmKjmwigifcffl^^ 5^ uxiE^msbsofriBP 

20 CD^(iS^XP v brtym&tUX&mLX&Za v h;l/ 
y h;H2>1fi v Hyl3P-^^[nIfe3lf'5>^<lulB{ig 

^m^offi*cc^DrMiBigK)m«^:«-rta^«o^^ 

hP-^ifcit*., MIBn> hp^7{t SulB^Pvh 

30 s p wMswa^s i , huib x p * h ^©-^tc*t 0 x mm 
*ar*B*«ojftA^^flfi*ifiB^jt*fttsi»^ 

^tixK^mi^mm^titcnmcomummm^ 
40 — m<Dm.ifamK&Em2ti, 

Emmvm&c pucdi o<t>t + p ^a*^- h cca* 



5 

ttawc & c » t «je s nr i > * ««t « mm 2 ©ie/ 

ia»*atc cfc 0 sis $ n/cfijffliii^ft «rr 
m*Wfi9M l tern® *» ft * mm u xmtsmtmo m 

? t*J3esnrc»s«a«"Ctt«nais 1 ©1 

BE/i&Kjft**acc j: 0 titcmm&m 1 orsh 

*/h s < -r * j: 9 fcunef 9 » - f - -/ Jts»^a«c <t 0 » 
jwftfc^a-^jttiiijEu MEKttvme^ts 

cfc 5 KiWE* 5 *.-^ -c Jt«»*l8CC J: OWJrsnfc^a 
-r -r tb*»^L/r«[iBS«6«<Offi**«IIR-r-S«IfBl^ 

mmil ] aSW»^WT-5P-^intB (n»2 

/cms&jf w fEit jb ^ ^ ^> u * fiffiv&a® friB a - * a> 

£ . Bd»g«*> 6 mil BfH&^p >r JP(cK»*jfc&*rffi 

0 » *. £ /c «>«: BtrifiitiSM® i m®&- p -y ji/ t <om 

S5IBP-^^lHl^^if^^<m)IB{ig 

ifcttjsoawecic i; r ««Bi8tt««*i«-rffi*«i 0 
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f^-fvJtSiJI^R^ fluiBlgSfr^^SuiBx^-r 
* fcbfflW^KicJ: 0 £»3 ftfcir » - y -f JtfcW* 4 P 
WMffi0f5tD®ft£f 4<fc^)«:S(riBX^ 7^BB«MBr 

tWBX^-^©nffl©W»^3^;U(c*n*nj»W^*S 
Rtt 64TC . K n ffl©jS^«K3R^-<D3fe?iJ|gi8©HM«: 

-s©at» WEswaiao $ ft , 

mmmfitttoc pu<d 1 oo7tP^A*^F^ 

3ft, 

tt«rtttttB«EE«#fl!)ffl*JII 1 (DWlTEmtimLXM 

ft/c i # tc sriBK»*»*aT 0 ft a 5 wft^. ft 

ft€W^4^^ftKJ:f5 fe«ft3^4J:^4c|ffIB»Ja 

^«»Cc^l*<fc#lSSftTC^tt»rWB«gB«EE® 
■^CDffl^tuIEm 1 ORffiffii»tt4»2<6ta:3E«iJ:blS! 

HtTlEmEm^cDfiii^ 2 OR3Effl£©^:/J^«^6 
S^ST p >T >UO>flUCaMNpSfl «flit T 5 1 «5E S ft 

tct #{cwiBKiW«*«rfflco^^fta*B(riBWffli 

[g»*H8] 8WBaaLh»ffli«IWffli#S«. MiBUHE 

» ^^«c*4i«SSftrc^tt»Ttt«riB*EE«# 
Ofii^m 1 ©RSEffli J:b«LrairgB«EEfi#©ffl[<!:» 1 

ors« i e> -ajcDtiom^T- p ^ 

BtWIW5f§*aitr i> * <b $ tilt t * cc Bui EmEit 
^©iiS 1 ORSffli©^*#^»^ef»BR«j« 

50 $ti/cf a - r^J:b=&ffliEU, NBBRKSnS?«l«: 



<owcs.m tw* zm 2 <o&mm t tm lx mtzmfrm^ 
m&&tmnM*m a r 1 > * t «s 3 titc t z cc Btia^iE 

£>h 3 < T £ J: 5 fy IBx ^ - t* ^ JtiSgL^Kfc: J; 9 ift 
[000 1] 

[0 0 0 2] 

nffl (nB2H±OSft) ©HIST- 3 -fJU*#T S*<f- 

>hP-^fc£OiMOT"SC£Ccj:g, BCiSft«IRH> 
■T6J:5CCLn^. ifi^V hn-^ort*. CPU 

[0003] *ytmtt*w^ffitt*rsmtt«iL/rw, 
[0004] cvmomMb&vmmmmznm'rzmw 

[0005] 3>ho-7it cpu^fiwr, tt 
ttM»^a«: cfc 0 ia^ $ ft /cf * - 7 4 ttzm-r & p w 
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M«»©«*<fc T * <fc 5 cc x -f ^ ^BB«lH!Rrr 6 P W 
[0006] tcxmnmfao?*.-? -r tb«. iKttm 

BSIHfctoff. 5f>*7©jaJW*T (= ton+ toff ) 
10 tLtcm^, -r^-TWitDFte, D F = (ton/T) 
x 1 0 0 [%] r5£g3ft£ 0 
[0 o o 7 ] msb^Mfrcfc^rte:, 7£-te;U^'J 

i$fiN [ r pm] (cjtcrSEftS-&&J:^K:. x^-x 
20 ^tbDF%XP-y h^HKaiEieSKNiO>R*CC*t 

[0 00 8] iiBCDJcSfc^-^JtDFSr^P* h 
^BBSaiIsllKiIRNiCCS*Lr«I«Bl-rS«^«c», ^ 

D F i(DBOHM#iS3^v 7* R OMtCgatt 

SSNSO'Xn»> h;^gaCC^tU'Cr : A -f'^tbDF 

30 7«|ffll-rS*K*«i 6ft^» 

[0 00 9] R 

r «— M^c Wit^WJCCHffi 5 ft £ o 
[ooio] ^^^u^it««tt«K:*jc»rtt. ±!E$fJ 

t&mm&m&tm < «t o . wait* a t ^ma 

[0 0 1 1 ] MS* WWMOBIiiir^S/U^ 

Aro ibrasir^t, mfSSS^^ffi*a^. 
S««r0lsj$S<D±^jt;CT$B»B*AT^iE«<D 
»JWjt*Aro frc*t L Tji A 3 1»\ lelieiS**89:«Sft 
50 /ciiA*57lHlKiiS€:e^S^r«SiJSPii^AOJiA 
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mz&kmcmftTzxsicux^z. 
[0012] ±iz<D£>)tj:, mwm&mm&7 sms 

mw^m®m&ftr*iEmmmm?>ftTo £*)bmn io 

Si) xmnLX^Ztmc, SJffliii^ftr^iiftS^ 

[o o i 4] ^o/csb, m^T-^^^m^ffl-re 
[0015] tc?>ti\ umtmrnimmmmzmmL 

[0016] *CX, #Pi?8-26 5 9 1 9^CC^$ 30 

tix^z>£>>i<c, mm^-OMDmiz&mLx. urn 
comn±n-f)mm $ titc 1 1* ^umm^n zmft s # z> 

tfttrs c t$mm$tixi<>z> 0 
[0017] m&teu&tmi&ctctzttcmwmfrft 

fr<Du&-t&zmm~?z>ct&xftz> 0 ^tamm^n 
ib<D&*m'j> 2 i±z>jj&* t ~> tcm&ttcit^ 40 

m&M&<Dm%&fr*'prj:<?2>C£&XZ2>tc 

[0018] &immm&n<D3&nmtfi&*)*i* < & & 

[0019] ±fBOttWr«, mm^cD"?*-?- j Jt 50 
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**>£> mm¥x4>\soum&mi$±frr2>c±&ihz> 
tc&>. m&**j)iom&z&aisx*<Du^&*9t 

[0020] ztcmmmmmo^visuxmmmwjmK. 
[0021] 

[^^«?*u<t^i-r-2>sa] ww-a^©*^ 
[0022] c^ct^tc ^m<om^T- 

t&xztei,*. 

[002 3] m*.\t* ^^u^KSfflBitStcfe^r, 

-Y ^OSSOM^i^^tfettJ-r^ C t&XZtj: 
C>Ci*«*5fcA ^SB^n-YJKOSS^aSgCcS^C 

[0 024] $fcm»a^P » Lttl>£T>«>. -€-©0 

mo, mm?z?&ti&$>2>. co^^r^m^h. 10 

[0 02 5] ^.tBO^SH^a ^^©-r^rOtaofflJKigr 

«8wr. sffl<D^a^3-Y;i/cc*rLrHWfc«iiafiin: 



11 

cpuka^t^c o*»Lft#6> c 

£R*i&fcfc*©A;tJ#- h £ l/Tffll>3fiH»***fc 

coo26] ^fwioawtt. mm<Dmomm-*<o\> 

KB £ c £ #r t £ J; 5 cc u fctttHUS 

[0027] ««7-=» juo-t^ 

r©tHOfflfl[t»««:3> h PU© 1 OCDT^ 

©ffH*MWcEI& C & cfc 5 CC L/ fcHS&l&flfrJ 

[0 0 2 8 ] 

■r * * f - - * i tcmmomwrn* cpu« 
*fc ^ > v o - ^ tc £ o «B»rr ^mtta^sijffli^gcc^ 

[00 2 9] *^CC4Bt^TW, *~r~£©ntB(DiI« 

A*-rs. 

[0 0 3 0] Ifc3>hn-7li, WftttPSSEStlfc 
EBEWBWE^Rt , COBCKHniMlcJ; 0 

5 tit i # (c«Eft#*»Kcc»*r & ©ma 
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[0 0 3 1 ] ±82<DJ:5te, ntHOWWF-a-r^tc^n 
"C RnflOlStt&iaK^O^JiaBSORttCC-SOit 

<DBftOtM*d€Ht#& ft*. 
[0 0 3 2 ] C<D»*, KHMI^«fiBIE(Xfl(S^:»n. 

fflomta^ 3 -r ^oauc»sn d <fc 5 cc m^±m u r i » 4 
i^im »S±#m©fijK#Hora-9Tfc. HE 

[003 3] ^^rmES^^aScc^gL-r 4/c*Cc 
Wb«3&*«<a@«t«»*/c»a9 ^tt«tc*4d:# 

am**— ^u*m> «. 

[0034] ^(otctb, *£hbcc*si>?k» mmmm 

l>£ £ SfcSJES^fciMCcm** 6m l <DmK/U& 

£ *CC«E«#*attfcm*r £312 ©^EE/MKm* 
*RttKWri»*. ±iB<3D«JsS;cc*jc^r. ms&«£©«i 

5 >^%»«>4*20S5EaKittH(;rtJ: 

lCD^aS^, »2cr>Hgaa£ej:0feis< ur*»< C 
[0 0 3 5 ] ±12© «fc ^ CC»j5S-r 4 i . #-©^E{i^ 

[0 03 6] *^±Sa©J:^CC«ec-r4i, 3>hP- 
7©CPU©l^(D7tpyAM- 

^c^f j^c p u ^iii s c i ft < ^ 
60 

[003 7 ] Mtc±IB©J: ^cc, Sti©^«^-3 A 
50 ^X^©^$tiSfiSi{B^e>afittttA-9«94J:^ 
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[0 0 3 8 ] ±iZ<Dffif£Xte, SHa»!S*T-Ojfey»J@|K 

«£T£C£kr#£ 0 
[0 0 3 9 ] HEEfl-Sf (Dfilte:, -aJCDmaT-^ -Y iKDffl 10 

[0 04 0] C©»&. 3>hp-7«, M8Wtt£ 

0 r^mffifi-^offi tm 1 <os«Ett £ e> 
«e ^ titc t * £ 0 1 oseett £ <Dm& 

* ti»cc & 1 > ± «s s nr <r > a ««t »mn ft-*f ©fit* 
» 1 £ »& s * 2 oiasfii £ Jt« u r«i«^ 

fiK#wsffi*H*.Ti>a £«5E<*;nfc£ ztcmmm^ 
com t m 2 vsma t <omw*. # ^m^mmmo mt> 

[004 1] fc*$±ia<DJ: mBEfl^CDffi<tm 1 <o 

R£ffi £ * Jt« l< r-asofBoma?- 3 ^r©«a« 

M3Lh##£ D r l > £ £ & <DHEE{I-^<DfiI £ m 1 CDifcE 

Rflw^iEr * a £ • nsm^omwrn 1 ©ise 

fflJ:H^<^-p/cC<!: tftftiH 5 tltc £ t 

s-r s c £ **t * * . £ /c iBaaffija*^ ©ffls»»^ft 
^ ;i> r <o*att©as±»3W4 g r c > 5 £ «5t-r set 

[0 0 4 2 3 ±§21Edf©I*S2 OS8ffiiB£l:b«0 
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»#iEr a frjtr * a cc j: *) tsar a . 

[0 04 3 ] *fc]fflfflJStS*^©Stt«»*siEr*4« 

[0044] ii«m»mMffi©>T7^u^ie«m«jffl€: 

-f ^ KH»««4«T*B«: Ztc&lc mmWM £ 

(D^P^^A^f5#^c£tc<i:D, xnvhJHl# 

ccm u r uttmsso x ^ - x v zmnt *> ? » - 7* ^ 

[0 04 5] c©J:5^aiaE%W-r*B«i««K:*«|| 

*jwars»d. 3>ho-7tt, ^s&a^^E^n/c 
3 tirc^s £ *tciWB«Efs#5&iaa*clft»'r&* 1 <z> 

W&/UW^^L £ . EHEtt»*(|3E^I8tc <fc 0 m»« 

3 txx c ^ £ £ ^cmiEfi-^ ^tas ^c^it*r a & 2 cdhje 
/saa«s»#a£ , afEKiKH£^s«c * 0 «na^s 

J:0aWSti^*-^^]t*liiEb, 

«e 3 nr c > 4 ttnir aai 2 ©*iE/jafi*»*a«: <fc 

0 »»3 ttfcSB&W 2 O^glrSi fc £ * 

-5»aLh»»»iww*« £ zffi*. tcm&t *r a c £ #r 
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[0 046] Ztctom&b, mEE/BB&M&StiVL 

So 

[0 047 ] CCMte. OftiJimNHft^RK* IMS 
0 RRR^RHttKBS fcttn v >? 

i ow&mtmstLxmKm^cDmtm i cmber*© 

£R i £ c »«^BHtt*»o f ^ - r a ll<o * 
^ ttjBHt^glcc ± 0 n/c^ * - f a Jt*RiE 

<oa&mm i ©Rje«i*tt*W2 ©REfatttRi, 

^*/M<-r6<j:5tc v ?*-TH&mn^mciL*)m 
[0 048 ] ±iB©«flTc», mtsn^ >f fromx/m 

9 h;uraKtc»r&»ftI«l'&«:/hS<-r-5Ci«:«fc0* 

tcsusp-r zw&m&fttim^&t >fp-7 krw 

6tiS»^Cc« % R«^:a^b©HK#RSffi«±Oc& 
f £ C t *C J: 0 % jafl[±»ffl*il«lffll«:f ffe-tf & £ 5 tc I, 

[0049] c caste. u&±&mMffl®^mz* me 
»w*rk: tvttmwm i <DRS«a*a*. 

stiti^ war w» 2 ©ree/rbsw^rcc o a 
# 5 nfcas*s» 2 ©rsris* a*, /c <t * (icmwmwt 
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OT«b«©a**WRrs«l»«:1¥5J:9«:«ias*i 

So 

[0050] £tcc(ow&, Mmmmm^mcxvn 

TWEflHWDfiiR 1 ©R5EtfiflC*/jNH«^6-»© 
ft/c £ £ tefgfKjmifc* ffiT tg^r^ 0 a A & ftS^r 

R^RIFb^MWK^A^ffiiEL. B«KR«B£^R(c 

^ s m 2 o^iii i l xmH.m^<Dm tmz cd^e 

ftK«r«iarJi*fl«»*R«: J: dti^MaR^A 
*WT 4 WRiLflK J: 0 fciift 3 #4 J: ^ (cfMRjt^ A 
20 9W^R^RffU^MIW»A««£Lr«a«OUA 

[0 05 1 ] ±RO«fc 9tC, ^;U©^g±^B$ 

». Hfitiwmmtcc o «n«^«fis«EttRs ^ 
±^^«iai$n/ci^, &cnacra»n^R(cj:o* 

rv^ttRTRRORSiWRfflStifeifttt:, fgSi 

< -r <fc ^ tc ^ * - f- ^ ttmn^mc £ o $ 

[0 0 5 2 ] 

[IHBOXMIO^R] fitT. H 1 OS 3 

[0 0 5 3 101 CCfcl^r, .1 ttn-*2 

$n/c7 7-/^>f-Jl'2 0 1i, 77-f#-f->l/20 1 
©HHWOrtHCCWO #tt6nA:7WVR5 2 0 2i*>6 
&oWt, 7kX«52 0 2#a#[6j&c»»3*iT, 2 
@©SS^K2 0 3«$ntl^ o 
[0054] ttfeRCffiRti. 2gtCRg6n44iCDr« 
tt<. -/^tC63:2m@ (m«lW±©gfa) 

[0 0 5 5 ] ^7r:CDWr«, P - ^ 2 ©iEfflOEHE&ffil 
50 *H7n<O^EPCCL^ (01 CC*5C*rSB#W-*l«l) i 
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n/c3tSO^t5T-^^^L u-Lw<b^^j:-?"CfcO , 

*fmi5#Xr*-£&@3 0 2 £&~>T^T. C*i6<DX 
f-^mS^5^»2 0 3K£r5£<7>*> 9 ^l/t 
2tft3l±£ftTt>& 0 10 
[0 057] ^^^T«^f-^^C^3gtC» 

3£-<r&t§^ -fi£KteX^~*&4>CC3 n (ntel« 
±OSS«> ffl©ttSP£KWT\ «E3nffl©«aS«:3tBO 

[0058] #-f-;l,2 0 1 fcj:, ^-OigMaJCDcp 

[0 059] U~Z2(D*T~ *3CC#**|§IEftK<a: 
{B**ttHT£fctf>. 0 lfc:3tl©&!gtfe 20 

[0 06 0] SffiStfeBSW:, #t*DWf=i-OMC» 

^Lu-Lwtcen-e nm^r z> mmmfews. & e - 

«rff^rS«i««:E«SS-&*»-&CC«, 3ffl01»3 30 
w©$BB©^^*'i>ttB# n - £ 2 ©»:5».»©« 

So 

[0 06 1 ]»J:Mc, 3o<D®gpPu-Pwtc^- 

ti, saspu, p vRo*Pw^n-en<D»sco*>c^ 
^Lt^r9 o effiffl^^/cfiiBK:ffiat*HiSh 40 

[0 06 2] 1 Ql*nm*zxJ)\,Lu~~Lw£mWLnM 

i i ioiBfcR^enrwaH^a-f ju©»ia«*woft 

#S^3nfc±K©*-Y 9*SMPl Ou^l 1 0 w 
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^»«ts n, flUB^insais n/cT©ox a ? 

IOx-IOz tfrhUZ>^4 v**FHDW yisMtii 
*P6&oTl>T, -±gO^>f 10u-l 0 wCD 

-^^il^*JRt> ; TS(DX -r 9 *5frp 1 0 x - 1 0 

w©ffiJBcD*aas»^'ene t nittawH 1 i ©iesss 
[ o o 6 3 ] 9 *mm*mm?zx4 ? ?m*t l 

m MOSFET, l^h7>^^, IGBT^ 

[0064] mmmm<Dmmmm&mm%WL?tc&. 

±g©X 9 ^S^f 1 0 u - 1 0 wRCTFS©X >f 9 ^ 

«^iox-i ozoc*ne^h»«tj*4:*-~F 1 2u 
- 1 2wM'i 2 x - i 2 z WM$nn^ D m 

«d(C» k cn60»Jiffly-Y*-K<bL/rFET©F 
W >v-^B«:^flE3nt:t^Sffiy^*- F£ffll> 

[0 0 6 5] mfrs<Dm.%Lmmi i«, ^^';b£, r 

[0 0 6 6 ] ;W 7«1 0*WJBPT£fc«>, v-f* 

>ha-7l3i t a>FP-7 1 3*»6^Ae>n£fi 
■VOCDTX-f 9^lHlKOX-f 9^5RT-1 Ou-lOw 

miox-ioz (tc^n^timnbmn (x -y 9 

£*>t£SKT£fc#Oft-Sf) Su-SwMSx-S 

hu^hw^6-en-en»6nsttaiftta{i#Hu^H 
w^n>ha-7 1 3tcA^?nri^ 0 
[006 7] 1 s^mismi^cDjia^pj^-r^r 

*n 9 h;«aiUt«BT^xo 9 hJl/-te>lfr£> 
MttttT-1 5 a^»rte$n/c^f*>^3^-^3&i63&:o 

ti^. ^p9 h;i/-fe>ifi 5^^-r-E>^7">^ 3 y 
6n&ii:a5e«EEE^B«rasnrc*r. s*^:^>3^ 

IbfflLtcXUv F;Hf#VaW6n^^feotl» 

xp 9 h>i>*te>v- 1 5*^f# en^^n 9 h^ufs-^ 
«3>hP-7i3«:AA$nti^ 0 ^H9h;ufi^ 
«3>FD-7 1 3rtKi9:^en/cA/Da»SK:j:0 

^ ;HB v thcc^ $nrv^P3>fa-^<DC 
puccR*ii*n-s. 

[0068] *»iatc*j(r^r»*/c^ 3taoom^T-^ 4 
^Lu-Lwoen-enoD^^r^ffi-re/c^tc, 3ts 
cd^^t- n a n-encc^t u rgos^^ £ fc « 
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^wc|RWfc*s^3*iT^4. 
[0 0 6 9 ] ttfcffifiSlS***SWF-=i -nwcJRWec 

cc («ittfifo&*>3^^©iMwi«auT:) jsa&ffix 
tiBJKSjffcttiiBSWwcis^-rscitattic-r*. &t@£> 

ted: 0 Bffi-r 4 <fc 5 k: t> <u>„ 

[007 0] #ffl©««HF-3 -Y ^3MH»«roR»i5ti 
[0 0 7 1 ] H5fc**LfcJ:5 0C % IRfflfflafi3W-Rtir- 

*><> 

[0 0 7 2 ] 3>hP-7l 3rtCCtt t MftB&afrR 
tu- R twO3B^J!IB0pS««:— S©iSis8«E*EnJni , r 4 20 

PU 1 3AOlo©7tPyAM-hPl *CA*Sti 

[0 0 7 3 ] mbtCirsLtcmrHZ. H*l/tttf>H«S* 

SiRii, Kfi!SRiOffi»i««MfflCcS«3n5ft3> 

«E3WSa«»»T-R tir- R twCD^lJlElKCDMS^EPttl 
3 ti. SM^R tir- R t^^J@B0M*8tclAfi 

aia^R tu- r ^w^mmmitctm Ltcmmm 

Vt tt, fi!SR2 <b^>f r >1fC2 '<fc*>6ft4S#igB 
IrlLtCPU 1 3 AC7)lO(DT^nyA^^- hPl 

[0 0 7 4] £fcC£>#!Tte:. * -f ? *|§IB 1 0 ©Sfi 
* ^JRT-OiSK) *1ftfflT4/c«>, *>f**@B 
1 0©«SIHR : r-3WRi)«W6*iri»*b- h^^^fcJB 40 

fiJE3ftTC>4. a>hd-7l3(CB t IBffiJfflK*?-R 

ts©w«k:-ffioii:««BE*Enfln-i--5SEEn»iiai8 (H 
swf. ) «RW6*i"cc»r, AafisaR7-Rtson« 

PU 1 3 AteRttfcftfcT*D^A##- h (BtKI* 
"To ) CCA*3tiri>6. 

[0 0 7 5 ] ^> h q— 9 1 3 WAtf. &gtfcffl^ 
hu-h W3^*ti**i«ft-r 4ffi^tt©tiM*HJ«# 50 
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*>H1) Vth*>6f#6ft4*a? h^BIKtSfBtfcg^ 
^t^7i/l/XSSl«t8 1 ©mSiPn-Y ;HcflH&-T4 
BM&WfiOf^-fwJtDF*^ $ffflil#£j (IEKjUSS 

fvitDF* ©w©iw«*#iL 4 t"~-t< amn 

(C»fh©7 9 :/fcROMteSEtt3*rCl>-5) £ 

[0076] 3>^p-7i 3*atesr*^-f ^o3> 

JJBMHI»flmi7 9 ^ffiWXP 9 h AHIWc 
[0 0 7 7 ] 3>FP- 7 1 3tt£/c, <4©tfetfJ2§hu 

^[HB 1 0 ©Bff^<Z)X >T ^IR^Cc|gft{I-^£i?*£ c 
i «rJS^-r ^^^ff^-^r F 5 -Y ^SB 1 4 tc^ F 
^ -Y /<@B 1 4 C OJB^fi-^CClK Dt^OX -Y ? 

[0 0 7 8 ] ^2 (A) ( I ) tt % BliC*lfc 

/c«»it*«. S2 (A)ftir>i/(C) te^n^ftte 

gt^tti^ h u - h w^«*-r4tt«»HJ«-»H u-Hw 
©— W*7ftU 02 (D) (F) tt**v£ft % II 

OWJfcfilKi L3lfc»*©. *-Y 9 «1 0©±|g<DX 

1*4. J/ci2 (G) sfelib ( I ) tt^tt^ft*4 »^ 
BB1 0©TRo^-f Ox-l 0z©t>t 

7«&fP^bT^4 8 

[0 0 7 9 ] 3>hP^7l3«, H 2 (A)^l 
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£9, *4 oco&x-f 5f^*T-**>«»«: 

K«r«e*pwM«itai-r&/t«>. wrs<omv 

[0 0 8 0 ] S2&C^L/c$hCti, 3>FP-7©CP 

*WT £ P WMS9B©«s6«!:-r * J: 5 tcx ? 1 
[0 0 8 1 ] ^^^u^fl|[86*»«cc*5C»rtt, M8Pa 

[0 08 2 ] jHWt^flr «MSr&«dCC». IES&m 30 
[0 0 8 3] c cD$iJ®iii^^^jffli^lS:{i, 3>hn-7 

i 3ocpu^ntfT-2>^n^7A(^— it©ae©-^ 

[0 0 84] jEa©ffliB8i*ft ro^ 5 KK5&r 

[0 0 8 5 ] @BSKN^Kffiffi%iffl^s««r«iiaiji 

*«T*iESio»npa*ftTo iofejifls-sswai* 

(7Haj hJKOttSI) tIKLr 
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[0 0 8 6 ] ftlC. SttttOiaKSfta^fitCcfit^fll 
[0 0 8 7 ]mtl HlKCTlsfc^isUXiMMtt 

«cc*5C>rH2«:^"r«t^tt l 8 o° 7*4 v*\svmm 

2 taoa^f ^tc»« LrmiRtcRsyt^ m 
tt«**a » l ocDfflcDWB-T^ 4)Wc 

WD 2 ffiGMHtf-a -f ^**ft**i»ft*WW8to 2 

tiro* i ^com<ommT'^^^(oummmc±M'r 

[008 8] _hiSCD£ 3 4 ^© 

»**«{CHS/ctf>K:w:, 1 tiomtS^ -f JK&fflffi© 

[0 08 9 ] ^cr, *»98tc*j(rir» % 0iic^u/c 
[0090] ±sa©j:^cc. 3 -owc-en 

Kit. cn60lBffl«tn*^©afe?JlIB©M«l5K:-ffi 
Oiti**EE*EPlJn-r*i, JMSiSSRTRtu-Rtwtoafe 

y»j@is©H«*c»6*i&«E«^vt tt, *r-<rcDticD 
±ismBEm^v t comzum. t kuw-t * c ± j: o , 

[0 09 1 ] ±IB^Em-^Vt ©ffl^rjaSCCjftff-r-SK: 
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tt, mfL&s *EE«#Vt (omtU&t ±<DB«*4*. 
38»WCC*«J>TROMCCgEtt3l*T*5*. — fe<D1t>7 

[0 0 9 2 ] ±!2CDcfc^CC3tgcom^n>f;l/Lu-L 
wCOag^fti^tHt SIMBfilSJRiF- Rtu-RtwO 

sw- r tu- r tw©&M0B© was tc'iWhtxZ'mfcv x.2t 
[0093] ffiotiEf^astcftst srco** 

fifiUBEKSKRC/a * ?tiaMC'ttl> & Stt*« 
[0 0 94] *C-C*«MCC*Jt»rtt, H7CC^LfcJ: 

set, mwwesn^TCBiEtKjB (p » * tragic 

©«£*Rk: <fc 0 , «tta^«(SinEtaS« fcttn * * 

2nm<DmionEE/mffi%&7~7)),$:m^x. &u 30 

[0 0 9 5] *fc±i2IHgttJB*iI8!l*aK: J: 

j«jaffi!^^Rtu^Rt^^jiais©w«8o* 

EE«#V-t2©R*RR t 2 CCjfii#T4. 

[0096] _Li2m 1 o>wE/aaaftiitf— ^iu*flHi> 

r«E«*Va*«Jtti«:!ftIM-&jHWcJ:0. mi 
<om 1 ©*EE/fflfflft»^ia 13B4*JSU *20« 40 
S/jajS»»f—^*fflC*T«£E«#Vt2*«Kt 2 

cc»#-r *> aina: j: fp . * 2 onK/sm&n^m 1 3 

[ 0 0 9 7 3 * Lx t BfEttRfHE^R 1 3 Ate J: 01 
RRrofBBKWttfciia » ±«5£3*i 
rc»«Kfltr». itsssr i ©miE/i&figis^K 1 3 b 
tcxvumstitcms. 1 1 **sr 1 ©R:e»a t js&mz. 

< r &*WP*trto-&S» 1 ©R»«fcH*fMf»*R 1 3 D 
i , BffiRRHJg^R 1 3 A K J: 0 mtM^ttBBKtt so 
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^^a^^ttffi^ttc^^snTi^iKfiSr^ IB 
2©«e/«i«(w*«i accctoswstifcfflttt 

2 3W»2 0ift3ejaat2s«:iBiL^:i*CC»»3n/catt 

2©«R«ffl*M»*Rl 3E£lcj;0> agLt^JW 
$fJffl«Sl 3F*tg/$T&. 
[0 0 9 8 ] Mi$<DJ:Mc, »l<OH3efflfitlst»2 
<3DH5EaEet2s<fcW*ly<TfcJ:<. attr>TC^fe«fc 

* -f 5 > 2 ©tSSEMg t 2s<J; 0 fcffi < R£ 

[0099] Rs±ffmatim*ff 9£«^A««esQ 

&#cc«tt«OBK]SS^RSflJ:0 bfi< tto 

xa? hJUBS*sR3Effi«±«:ttor^4i*tc« 

3cDCPUtcHtf$^6^P^^Atc v xa^h^DK 
3&JR3EfBK±"C * ^SjCp *W&t Silii. xq^h 

tt^R3Eflj:o «>fi< ttoT^ftjws^tfliseraas 

A^R^*Ci^J:0/B7(Z>lEl(Ettii8«5E*Rl 3 A 

[0 1 0 0 3 ±IB<D«l£rra\ Saffi6i^T-RtLr-Rtw 
©36WBB©BiB«c»6tia«EE«^Vt 
LT, »*bfcaS*R5ESaitt«-r-5Ci«:J:»3« 

T-6«fc^«:b^ WEE«#Vt ©R*RflE*c8W-r-5 
Citt<. WffiORJEffiiJtBir&Ci'CCcfcorfe, A 

[0101] mJEff-sfVt csXBti. -»l»3>fii/ 

LTl^^S^*3pJS-r4/c«>fCfflt»-5R3Effli«att 
[0 10 2] co«^ 3>ha-7tt, ^85c^-rj: 
ttB«c*S^53&>*n3ers@RttR2PJ5E*Rl 3 A 
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t % BKftttHS^S l 3 A tc J: 0 mB&a^SfilHlKtt 
E«E«#VtiODffl**l©BB60Vt3s iib^LTIS 

tctzttcnKm^vtiomtm i ©B»effivtis£G* 

9 1 OWWtf] AIMfll^a 1 3D ' HKmmEf 
& l 3 A ttcfc 0 ®»«^ffifiilRtfc®as/c«a v *ttt£ 

1 6Dg»Efflia«c-5»2(DSB3EfflVt2s <J:J:b«Lr«E 
{f V t2©fil £ m 2 ©I25£fil V t2s &CDjK^»t»«« 

fin^a© mt> *i& < r 6 j: 5 cawwr a a 2 ©mmm 

[0103] ±iE©<fc 5tc, ^Eff^-VriOfilim 1 © 

&mmv tis <t *jt« l x-sKDWonm- * a >iv © 
^©a« jt^#£ o x c > a <h s (DMEm^om t m 1 

«»fits*^©iaa[«tt3&*jEr * a <t # tc we«# 

fc i £ tC-3B©*B©fI!&^-:3 -f ;l,r©^g©M3LL^ 

a£«rrac<h#Tta 0 

[0104] ±fami£{i-*tVt2CDffi£f&2 ©l££fiIVt2 

±M*fi£. DTC^^S^^rWSr a*££©SJEM-Sf V t2 
Offli»2©taffiffli<DW©^:/jNH«fcR|««: % /&MJg 

[0105] *ytlBja^*^©aKffi»*JjE"C*-S*B 
^tttt, ±IE»2<OK5Etf*mi©KSffl<i: , 3«>*#^ 

r*^»^«:», ±8B»2©»ffiffi£m©a^«i«fc9 

[0106] a ^Jl/©iBK©ai|t±J»«CcW6« 

1 0 0%) £S0ac<htc<t:9, ?^-7wtt;*l*IEl/ 
[0107] C(Dm^> 1 31*. CPUtC^r 
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BKWBHS^Bt 1 3 A tc J: 0 «tHS^9K£ 5 ft/c&ffi 

tc^Jim^^^S 1 1 tc&giT an l ©mff/SK8lJ» 
fgl3Bi, Bfc«3»«J£^S 1 3 Ate <fc 

E/SBfl3M»*a 13Ci, BKWBf(De^B 1 3 Ate 
Wb«*««i5EHEtt»*/c«P5P *t*S8tC&a<h« 

3£S*irt>att*r«sn ©^E/Sfia&li^K l 3 b 

tc<fc ijJftffSti^fiB 1 1 1 <Z)»5£»K t is*®* 

j: ^ tc:r » - -f ttmn^mc j: o at* s n/cf ^ - ^ 

* Jt^ffiffiT am 1 ©f. — r- ^ iibffliE^IS: 1 3 G<b . 
H»E«««5e*S 1 3 A tc £ 0 S»«?&^ifiIiIiS«SIS 
o'p ^^tt»«:tt(,^49jffi3tirc^««r«»2©* 
JE/SS^g^Sl 3CCcj:»p»fit3ti/cfflSt2 «sjR 
2 ©Kffifflffi t 2s?:@^/c i # Kg»£ ftfcfflffi#«t> 

*«ran«£*/M <-raj:^tcf^-7 = *-f tbsi*#stc 
ct o am s n/c^ ^ - f* ^ tb^ffliEf am 2 ©^ * - ^ 
^i:bffliE*g:i 3Hi^n^-ra 0 c©*i^tt, mi© 

?*-^<< ItffiJE^m 13GiS2©f A -r^ tbffliE 

1 3 h t tc j: 0 um±mmmm^m 1 3 f 
3fta 0 

[0 1 0 8] ^H9«:4»l*T. 13JB, WMWOXJ 

1 0 twa-r a x >f ^ ^wrsp^s, 1 3 k »x p ? h ;i> 

cor*-?~j itzmn'tZT*- ?• < ttmn^, 13 
l tiHttm«^ x » - f- >f ttast^a 1 3 k tc^ 0 iftf? 
^n/cfa-f ^ tbr »ri^*r a pwmw©is its 
<£5tcx-Y y ^ni5§ 1 0 £$ijsrr a p wMMifgr* 
a» 

[0 10 9] ifB©^^^^!*©^^-^^ tb^ffl 
iE*ratcti v &3|L2n/ci®gtc#LT, «Al*H3«c* 
r<fc^ttRI««:Wr-&lfiiE«»K (< 1 0 0%) 

^©ffiiE^SSiK^^^-f-^itSSSt^Sl 3HtCct 

[0110] m3<Dmmz, mmn^vt *&ni,xm 

ftMBLtZfrib. *KttW»IE«»K*7T*0TC>a. C© 
«"C». «tta^88ffiSn/c«{SBRttt«*fe«P»^ 
tfc«cc*s<t&tc, fflsBa-©J:^tc, ^#$nfctagt 

^m 1 ©ISSffl t si (@^-C« 1 2 0 °C) K±CCJtt 

oti^i*«c, ffliE^»K^MSt©±Stc#^ra 
««6«^aftS3n/cafiBigtt«*/c»Py^ 

ftIF 5 tifcfflff t ^m 1 ©^fflcfc 0 *>fl5^»2 ©K5E 
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<Bts2 (HSOWtttl 6 0S) M±tctj;^~a,>2>££ 

[0111] sBOWKffllTtt, fifit iffliE^»Kt<D 

flHSHKtfM* fctt p v * tOBtfttHJ 3 *rc l> * £ # fc: 
^tt^SSffliEv * :/ (H 3 ©ft^ a OC 0 

[0 1 1 2 ] B4t2. *&wicmt>z>M&±Mwmfflw 
mitmmnm * row- * >©r * :* u x a l fc *> 

fflSftffifi#«: J: 0 ttffi 3 nfcfiK*J» 1 OtSffiffl t si 

toii3] 04tc^u/cr;u^v XAtcfiesii^cc 

l^tHBSfcttn? ^«»Cc*Si«S3tifci*tc 30 
xf 9 t^2 "Cc^TROMCcBBttStiTl^n 9 * 

©v^^*fflC»rlijE«»K (S3Offli^atcJ:0#A 
&fta»IE«») *«jrUTRAMfcfBttS-&*. 
[0 114] *fc^^^^2CC*j^r, mtt«3ds«ffi|5| 

(H3©fllib«:J:9^it6n&«jE«tt) 
RAMCcSBttSt*"*. 40 

[0115] ±ia©J:9K:Lr»*btelijE«»*fflt» 
tfa-f *HSW*8Bc «fc 0 H)M ftfcf -c It 
*ffi]ELttm&. SEWfttrB*©*** h^BBJSaiPW 

fa-^^J: 0 ttffi 3 ttfc8JK#RS« t s2<fc «3 feffit* £ £ 
K^P» hJl>MfiaOC»bT»JM*ifcf * tb* 

f&Piflcc, *p 9 h;uBBKacc»oriaBWcc«flnur 50 
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[0116] *feH6<DJrtit8bttl^dtt*n-?ti, 
MKtfcWfl^t cfc 0 ffl 3 ttfcffllS** 1 1 , t 2 Rtf t 

3 ( ts2< ti<t2 < 1 3 > (DtztcmnztitcmiE 

nmtm^ a ©f a - f ^ Jtte* d * C £ K cfc o 

»r * f ^ - f- < itsomm^^ s < a ^ r c> < . 
[0117] $tc*mimi&vte. ?hr 1 o cc 

*f L, r R V btltcmffimm* R tsfC cfc *) X -Y 9 flslK 
©fiK^Rx >f 9 f ElBStcS* LrRSSti/cRffi««± 
CCft-3A:Ci*«ttfflSnfc<!:#{C % f * - f * JtfiM^ 

rk 0 am 3 ti/c f ^ - f- a it tcffl lEffR o r % 
mmwtitoi^^-T ^ tt&fmztitcm£ o t^sc^ffl 

tcWiE-r ZMWZft *>1t^cfc ^ tc L/T l>*„ 
[0118] Hlft, *iafi»«K:*j^rw, JSS^nSR 
-7-R tir-Rtv^c<fc 0 miS^ ti^mm^ri ^^fflSSt^tH 

n/cR^MS («b{SjI^o*p 9 ^W©8BEaKi3E» 
«IE«NOR5EiaS) K±Ccttofe<h*, */c«x^;f 

cc»LrRS3tifcR3e«aaa±«:fto*:i#K:. fa 
-rw tb«»*Rtc .fcOSS^ti/cfa-f^ ibox p 

[0119] *»?BK:*j^rtt. juo^Sct) 
■r*©r»^<, ««^=i-f;KDjajRcos»±»«:»«i 

[0120] «f«: % mW)Mm<Dm&az. yjuxu? h 
[0121] iiEoit^r^, jfflaa«t»R^©afe?iji5iB 

a«*R3eattiJt«[-r&Ct«:j:D»flt«cJSfl[±»3&« 

ffl*jaK(c»»'rsci:tt<, Bf5e©R5£ffl<ttt«-rs 
eta-, r sm^aa_bs^ Dti^ 
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[0122] mnmz&*Rtu^Rt»&mmm<Dffim 
&c jaa±;fffti«i*o«p#ai mzw&mm&m 

ttoxn* hiUBKKStr 64nmMd«. HEEM^Vti 
©ffitmoBBEffiVtis toS^*l»»6g-(IR 

WW^Rfc J; 9 Sf^n/cfa - ^ -i JttftjET 1 

t2«r»l©Sftffiffltsiia4S»2<DH3EfflVt2s itfc 
fflOWPa ^©aS&tfftSWBSriBAfc <h W3E3 ft 

*f-r **to^**E{i^©tt<fc*2 ©KSffltoa** 
tc j: o an* ^ titer * - f- a vc*mt? * m 2 <or » - 

TwJttilE^&l 3H ' imfcMiT^ CCDti 
^ »l©^*-?wJt*l8lE*ai 3G' tmzOT* 
-ta ibffiiE^S 1 3 H ' t K J: 0 fiBLt^WWWa* 
Si 3F*s«flE3tiS. 

[0123] W»&J:5«: % «MfeP|BS1EXK*H 

im&nm * tc t * cc fasajsts*^ r tu- r t» 

©MWIIBOPMSecS 6 ti V t2 £ ttfltt £ i 
£0 JBfflffi!S*^Rt^Rt»fl&sg©iaK«»^ 

*ur(r^t#cctt, vti<vt2ias. ± 

IE©J;5fc:, JBffliS!S*^Rtu^Rtw©afe?(llHlHOWaS 
[0124] gfc±f2135£ffitt, iSjaSSiSRT-oajSffi 
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[0125] $tc!&utm&*&n<ommm&$:mbx 

cfc 0 fc/h 3 C >m 2 <Z>R5Effl Vt2s <£9 fc/J\ $ < & o It t 

[0126] iiBOfllTtt, 18^3 4 JWiaflEWBS 
■fa -f ;l/Cc*f U r K5£ 3 ft/ci£5£ffi^±K: ft o ft: <b t 

ri»***, aa©a»±**«ttfflsnft:i*cc % raw 

$ * £ C t CC «fc 0 HSilS© tti* teT $ * £ 
[0127] BJ%. «IWm3nA:nBKttlt 

saRf-oafeWiHiBoHa* 6f# & n« «bea#«m* l 

30 [0128] !&&mmm*<Dmm&<Di%ffifrt>mcn 
Km^zm 1 cDissffl^ team 2 ohsa i tt«r* c 

[0129] ±IB©J: 95C, aKJJW«:#Jffl«*ft£ 

40 ^fi#*jft»Lr9/caa***i(z>K5effltt*jH^T 

CC»^&i8^M^ig:ftflL3tift:afi^l«^*i^S/h3 < 

f ^jt*ttw&n^astcj6i;rffljEu, laetR® 
cc & t * t Ms s » s «^r^gt $ n^aflWtt 1 © 

«wmw^*«aisnfcaff*si«i^e/jN3 < tsj: ^ 
so imn^mt£ o ^ $ titer* * 
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[0130] ±fBOWr«, 7s A v ^[pIBSOOTKCDX -f 
**5R^£*>tf7 3#£C£te<fcg PWM&^cD|gS& 

TS <D X a ^ * i <o mj$ £ * > * y 3 # £ C £ J: 
[0131] ±&<DmVte, {iS^ffighw., h uW 10 
^*^[II;*ft/£®^Pu. P vRtfPwCD^kottL 

[0 1 3 2] ±IBCDW"C«, 1 8 0- 7sA v *>#MW 

*aia-rsffl[«<D85a6 0K ©gmsffi©* 20 

[0133] 3tB^5^uxa:ifcw6aK:^i*T 1 2 0 
owjhf^ j frfcfaALtcmmmmmo 1 fBona^f 

[0134] £tc±:&<DfflTte. itt^ 
[0135] *«w*aratsw!i»stt, mmmom 

[0136] ±iBO«rW, n-^©»»*i7lcX»SCC 
[0137] ±8E©Wrtt, 3ta<D75is\sXmm& 

[0138] afc^^uxaawMfcR&Tr 

yb'>^-^^^X^-^f, Xf- £»CnfB<£> 50 
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if «**h w h ti % * - £ ffj tc n ta^ma^?- a -f jwr 

[0139] 

«±©<fc 5 tc % *»H«:J:ti« ( n*B© 

aa^3^^K*n*w»WK»^ujM«t»^©a 

WIIII»©W««:-S©ia««E«:EI«jn-r-S C <tcc<fc o . 

oaas»«**t?«BE«#*»siifccc % mwa^R 

««r4HKR»W5e*R*RWT fc RBKtfm*W 
SK^0«tta^(K@CK)BS^»P v 

&TCe3*vctr>«&fttcK % jjBRE«#*»*i/tf» ■ 

fcfiKtfSI 1 (DR3EaK*iBiL/ti#Cc««!a©ffl** 

«T3-&*ii«p*fTi^ HK«awe#Rccj:omiia 

£ £ * K tt&gt 3 *i/cag#±iei& 1 ©R5EBKJ: 9 4> 
i*^»2 ©R5E»fl[*aA^:<!: tr £11Sfra©tiJ^£ffiT 

^JUO»«att±»^D^tc««ia©ffl*«rfiT8 
i±T, «a?-a-f^©«K*a*K:H*Ci3W"C**. 
[0 1 4 0 ] StoHMiCCifcfttt. n>hP-^C0CP 

u© i -3©rt p ^a*#- f ^si^^wt, 

(DtBO^aT-a ^^CD80a»sSM3tift:aft1MR*a» 
CPUtfflWCift< ^a?- 3 ^ ;u«aMM»-6 
[■BKDRWftim!] 

[H2] Hi©^vuxaaa«aK:*5tt-6ffiB»ffl 

[S3] ^^^^^ig^gccfcc^rigttm^cof 1 

[04] #^(c^&«Ksa(c«5c«raimaof : 
» - 7 s - -r Jt©»jE«»*aj»r *acc »f s n^>if 

[05] *^^*>6fg«^S«:fc^r3tacDma^- 
3-r^»OT*n^tiRW6nfcj«afi!S*-?-i, K 
^S!aa^6f#6tiefi^=i> ha^7CDCPU 

[06] *»W«:«t>-5l8««««:*jtir, 
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[H7] *^<D— H*fe?f^c*5CiT3>hn-^tciS: 32, lO-^-f^^IK, 13-a>hp-^ 13A 

[H8] *»WOffi<D^»»JBiC*5l*r3>hn--'5CC 1 3C"-92<onEE/mB&£ig&gt> 13D. 13 

RW6ti*«ft»w*s*fl%Lfe«tt^oy^iar* d ' -m i (on$mmmm^m. i3E. ue'- 

*<> m2 0m»^ffi^$U®^S, 1 3F"-«HLhJWfWI0» 

[H9] *SSMOJIK:fl&©ll«JBJBCC*Jt>r3>ha- 13G, 1 3G'-»l©f*-f -ftfciiE? 
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